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TERMS AND SYMBOLS USED ON BORING LOGS

SOIL TYPES SAMPLER TYPES
Sand Sdt '\\ Clo, ' Grave:
\ Thin. Auwger Deruson Pistor:
A : usaited
_ — Tube
me Me B B
| A
nc y Silty . 3pht- Rock Pitcher ;ln
e Chm IYR Clovey hd !i barral Core ecowery
Sand RN NN} Ciov
thE M
SO GRAIN SIZE
.5 STANDARD SOIVE
6 ks 34 [ 13 40 X0
BOULDERS COBBLES GRAVEL SiLY : CLAY
Coarse | FmE | COARSE | mepim | rovE :
152 72 191 4% 200 0420 00%¢ 0007
SO GRAMN SIZE IN MILLIMETERS
B
STRENGTH OF COHESIVE SOiLs '’ DENSITY OF GRANULAR sOILS %Y
Undrared
Shear Strength, Descriphive *Relative
Consistency Hips Per Sq Ft Term Density, %
ey Solt .. s less than 025 Very LOOSE . ovoreeeennn. less than 15
Soft .......... e 0.25 10 6.30 LOOSE . o orieiiii ey 15 t0 35
Faen ... L 0.50 10 1.00 Medwm Dense ........ e 35 to 65
Suff ... ....... e e §.00 10 2.00 Dense ............. e e, 85 to 85
VeryDense ................. greater than 85

........ . 4 ,
Hard . ... greater than 4 00 *Estimated from sampier drving record

SPLIT-BARREL SAMPLER DRIVING RECORD

Descnption

L 2 . ... 25 blows drove sampier 12 inches, atter inmal 6 mches of seating.

. ... 50 biows drove sampler 7 inches, aftzr mtial 6 mches of seating.

.. ..... 50 blows drove sampier 3 mches dunng mmai 6-inch seaung nterval.
Note  To avard damage (0 <amprrg tuols, criving 1S amated to 50 biows dunng or after seatmg miterval.

SOIL STRUCTURE '~

Sackensided . . . ...... ... Having planes of weakness that appear siick and glossy The degree of shckensidedness depends upon
the spacing of sickensides and the ease of breaking along these planes.

Frsured . ..... ... .. Containmg shnnkage or relief cracks. often filed with fine sand or sit, usually more or less vertical.
Pociet . inclusion of marena: of different texture that 1s smaller than the dam iter of the sampte '
Partmg ...... ... .. . Incluman less than 1.8 inck thick extendmg through the sampie.
Seam. ... .. . ... . Inclusron 1/8 inch '0 3 inches thck extendiig through the sampie.
Layer ...... ....... .. Incluston greater than J nches thick extending throumh ‘he saraple. |
Soi sample composed of altarnating partings or searas ot different sol type,
haorlagered ... . ... . Solt samriz composed of alternating layvars of diffarent ol type.
Intermmed .. .oenanal. . Sofl samiple composed ! pockets of different st type and layered or laminated structure 1$ nat avndent.
Carkcareous... ...... ... Having appreciabie quantitias of carbonate.

REFERENCES : Informahon on each bonng leg . a complator of subsurface conditans ana ad or rock
1) ASTM D 2488 classifica. ong obianed from the flald as weil as from laboratory testing of samples. Sirata hove been
negrpreted by commanly, aceepted procedures. The stratum hnes 30 ke logs may be rangiionai and

{2) ASCE Manual S (1976) appraarcie n nature. Water igual measurarments refar arly to thore chiserved ut the hinea and places
mdicaten, and mav vory usth ftme, geologic condinan or constration actuaty.

M I - . L

(3) ASTM D 24%

l Very Subl .......... . 2000400

000770



LOG OF BORING NO. CAV-OW-03
CAVALCADE CONTAMINANT SURVEY
. METRO-STAGE ONE, REGIONAL RAIL SYSTEM
HOUSTON, TEXAS
- LOCATION * n 732 592 € 3.157.935) ‘ ® " .g.:: WATER CONTENT. % UNDRAINED SHEAR STRENGTH 3
@ - =
1818 % 1 E5123] e Liaund KiPS PER SQ FT Zz
. = Z21E SE S| wm  pawrm Lmat a5 10 5 20 25 .
a > - - =~ o e e o =
g19}9 § 2 E: ) KILOPASCALS 2
SURFACE EL 49.1° b S5 0 4 & % s s wm |F
\ Clay with crecsote mastes ) ’ : R
\ : ; I
1 N RN R
| BN | ‘ LSS | SR N S S
"\\‘\ | ; : i | o
| ‘ : L !
i t
) i i I
I \ b ! ; ! . Lo
L 10 i ; I J -
: :
N I —
Bromn andg qray fine sang ' 47
: . i
i ! |
19 1 + ; !
' ' {
| :
' | . .
ﬁ—A\t:\! ~Brown clay, slicxersiged —t - i,
o 4N ' : ‘ !
' . : :
!
. ! i |
5 ! ‘ e |
P—— ! H = K
|
—— ! | .
P—— I‘ ; I i
. ; } ‘ '
30 ; .
; !
——1 Ir i H
— i ! I
. il ! ‘ . ,
b ! | ! !
it .
. 15
] . | ; . g
l — b ? :
ui J H A H i
! ! . ¢
' C l |
i f . | |
| ! E | !
L w5 Ai .
— ! ! ! ! . ; )
' ' 1 ‘ { :
i - I | |
i ; | .
50 *’ 3 ' . } [ 5
. i | i .
i ] | | .
3 ’ - i
L — | ‘ ‘
_ . (o4
JOB NO.: 0183-0008 SAMPLER : No samples taken o STRE:G"' L:“END
" . E ] caniined mproxaisn
COMPLETION DEPTH 12,0 + Uncansoldated-unarained Triasal
DATE . february 7, 13583 Comproasion
Vg . 4 Ministure vans
I DEPTH TO WATER IN BOR'NG ) DRILLING METHQIZ © ¥et ﬂotary fopan Symbots aboys NGokla remolded tasis)
. . (tr‘lmvuna
DATE: MHay 17. 1963 3 Hang Panatrometer

MesCLELLAND PLATE

T a9 )N E N
CAME DRESSER A hic RKEE

s
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LOG OF BORING NO. CAV-OW-04
CAVALCADE CONTAMINANT SURVEY
‘ . METRO-STAGE ONE, REGIONAL RAIL SYSTEM
f HOUSTON, TEXAS
I . ml LOCATION f 73 .T~1. E 3,157 .57 = 4§ || WATER CONTENT. % || UNDRAINED SHEAR STRESTw £
;' g ; i E Ix >3 | pasue Liqund KIPS PER SQ FT E £
E1Z|3 DIZE|Be) uma  matwal L 06 1 -E
A [ z (z |Sg| vl el G 15 20 25 5=
@ ) 2 |Z2a :
SURFACE EL 51.1 3 2l % w @ n WS s |B
\ Clay »ith crecsote mastes ! I M ! i
: ' ! :
\ i Co
P '
b t i !
I KR | .
N L
. ! !
:\\\\ A ! )
l \ Ly i ;
10<N$\ i
' { |
l 7211 Brown and qray fine sans ; ! ! M i
i . | . ' !
i" \ I ‘k . 1
15 : ‘
|l i | ; : I i
‘ [
B [? 1 H : \
L 0 K%\\ ~1 Browr clay e
§ 3 | \ ;,
[ L
] £
l ™ IR - -
i ! .
— o L L
P i ! ’
F 1 : i [
lI i i \ i
30 ‘ I H . : }
[ Lol B T !
A oo o
Co i S ‘
I — ! ! ! i : ; 1~
“ . : e
b : i : :
o 1 '
; Do |
I ! | { : i :
! : P
T3] ; T \ e,
: | Do I
| . ; L .
I ‘ ! \ |
|- — i i { | 4
-3 | . ! ‘
, . ;
] ! : ‘; i .
I ; : Py (o
l 56 ; i i
i N { ' '
— ] ! 3 i ! ;
: _ :
i l L J f
| i Lo |
i i ¥ i
I : b P | |
JOB NO. : 0193-0008 SAMPLIR Mo samples taken STRENG ™M LEGEND
& Unzgntinad Comprassion
GOMPLETION DEPTH 9.5 & Uncotizahdated-undamed Tnax:al
DATE - February 6, V) Compression
l DEPTH TO WATER tN BORING - 4.8 DRILLING METHOD © ¥zt Rotary 4 Miristura Vane i
(opan biniy sbeve feais) oo
- ¢ Torvane
DATE . May 17. 138 8 Hany Panstromater
l AL PLATE
GAMP DAISTER & kic KEE o - _
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LOG OF BORING NO. CAV-OW-05
. CAVALCADE CONTAMINANT SURVEY
/ METR(O-STAGE ONE. REGIONAL RAIL SYSTEM
HOUSTON, TEXAS
I _ | LOCATION 50 735,563, € 3.157.387 | ,g E: WATER CONTENT % || UNDRAINEG SMEAP STRENGTH |&
- u [ T i
x g g ' E | E :.‘ z5 Plasbc Ligusd KIPS PEA SO FY Iz
AEAE CIZEiEg| umt  Matwrar Lt 08 10 15 20 2% - E
Blnlg Z IE k] em—mlm——y ' ' Z
o 3 A
SUAFACE EL 51.0° § ¥ lzg » w o womsoas g
Brown fine sind ] . v oy
-asphalt ?1ll te 0.5 ) T I
: ; ; i | ;
l N | o
l i L
! !
\ Cla E e IEE 1
i\ e
oo
i : : i
ll ! ; i ! .
! ! ( '. ‘
e P ' ! !
| 22 4 } . I $
P Vo !
P! roob
B P
o ! \ ! |
; I t : i . :
- H | H , i
l &y ! N -
Ml Co :
] ! f )
| Bl
. ! i '
l RIy ! ,b ! % :
‘ |
i | ' I |
] P !
l — |
EI | I H .‘ !
Pt S B
I - A o :
f-——i | i :
L w0 -3 ‘ o ]
—_ !
- ‘ :
i |
X | | et -
' I A
@ | I
F oo
5G - 4 b i
R A B S B
o Lo b
! i ; | '
‘; | | | |
_ ! L Pl
JOB NG. : 018)-0008 SAMPLER . No sampies taken STRENGTH LEGEND
COMPLETION DEPTH | 1a.0' » Unconbned CoMprasson .
DAYE Fehruary 7. 1983 A wg:;:l::::':;i:~muralned ngxiai
l DEPTH TO WATER IN BORING . .9 DRILLING METHOD : Wet Ratary 4 sinature vano
(Opan symbois Abova ndicalg romatded 15313
DATE . May 17. 1963 > Tarvane
8 Hana Paratrometar
l presAteeNy PLATE
CAMP DRESSER & Mo KER
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CAVALCADE CONTAMINANT SURVEY
! METRO-STAGE ONE, REGIONAL RAIL SYSTEM
! HOWUSTON. TEXAS
) l [ LOCATION & 735.g50; £ 3,157,000 = fg‘g‘;;_- NATER CONTENT = UNDRAINED SHEAR STRENGTH |
Ci=(® = 3w 3T - E
R z {,%a =% | prastc Ligud KiFS PER SO FT 2.
E15is _ 18 B ] umi Natura)  lama 5 1 15 20 25 S
JHE g 5z | e e e
. ) KHLOPASCALS z
l SURFACE EL 303" ' F T EisS 0 40 @ B __s v w s |E
i Q) Fili: Brosn fine sarc and rlas _ | : i 1_
e Fill: Intermixed brown fine sand and ciay i l . { [ ! i i 6
with organic matter I @ ! i ' ‘ '
H ' I
H i H v
i o SR IR
i H M
) r :
] :
T b [
22 | I .
Gray fine 1and, 5iig7%:s clave i i ] ' , I ] H
i i !
~hrown below 10 l . | . . ' , !
| IR Lo -
i i i
i : H I
i : ' ' -
P oo
! | i
i ! i
l . ‘ o :
| ! ,
. . 1 i :
o f
vary stif nrown Clay, siickensideg with f i ~ IEnE—
s4ng lavers. 19,30 t3 O R . .
T TR ‘ . 3
] ' i
| ¥
: e L —
-witro s1lt Dartirgs 270 iavers. Jé° tou , H . i f *
32 i : ’ ' l .
. b ! ! “ 1]
-with creosnte wattes Dejow 2§ | i i . ’ .
o4 ! ' ‘
l ‘F ‘\ i
| '7 \ ' 1 '
L i
1 33 1 .
Pl . ,
. i
i ! , ' .
] 1 ‘ »
l Loy 1
4 ! .
‘ f ; | : ] ! i
F N ol i
H N . ' ' : ! !
I ! | ; ‘ ! | '
! ' .
S ; .
. i
| ] ; i
! . i X ' |
I P i i oo
o ' c | |
] | i :
| ! i ; . ;
54 ! i s .
- T
I | !
|| b 1
l L T I
- i o f
JOB NO. : 0153-0008 SAMPLER . 3" thin-wailed tube STRAENGTH LEGEND
N . . & Uncontined Comprdssion
COMPLETION DEPTH il A& Unconsohdated-Undramed Triaxal
DATE february 3. 1983 Compression
l DEFTH TO WATER IN BORING 4 routeq noon | DRILLING METHOD . set Rotary & Mhaiatur vane
. tapan sy above ftosrs)
coapletion < Torvana
&} Hand Pensilramatar :

paELsLEe o PLATE

LAMP DRESSEN & MoREE

1
. B -
-4 * :‘
Ly RO
] ® S
s TE
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LOG OF BORING NO. CAV-SL-2¢
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE, REGIONAL RALL SYSTEM
HOUSTON, TEXAS
- LOCATION » 736,595: £ 3,157,385 o ?ctg K: WATER CONTENT. % UNDRAINED SHEAR SYRENGTH | £
7 z i x
= = W iF i =
‘; gla Z igwl 23] Pasne Laed KIPS PER SO ET P
by E L -l fg% ag Limnt Natgral Larvst 05 10 15 20 25 o=
g W g %‘ i ;0 o B Tt & " * " g
z N £
SURFACE EL 51.2° I 5 oot s |E
Fiil: Gravel and sand e - et T S LS .
a1 i i | ;
& d b 1 I i reoe
Tay 3h rewn sanagy clay _——.' i ] % i ! i f
: i | b o
" ! I i ! : }
5 22 N S SO W -4
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: S I
‘ Lo S
) | ; I ! i i ! I
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2 |t : i ! ' B i 1
L 10 §:> 01} : i \ ! P haw
N ! i 1 } : i : ? : } ;
. 1 i
f Lo : ' ’ N
! P - | o
{ P % j | [ T T
B ! 3 : , h ! ' ‘
! P o ]
: ' i : ! ; i
‘: b I 1 |
i : i ! {
- 20 ; | ' ‘ [ .
. i ; ; i i
;:j 5 b i |
I ! ; ! : :
! ; ! : | i
5 ' ' . ;
— T S
— L % o
— 1 i H i |
; . i | : | i
30 . . ; S : ;
- ' ' : ' i v
| Fo E o
il b P
H ! ! ' 1 !
1 ; ‘ i ; . :
— ! ! i b Py
i i i . ¢ H 1 !
‘ ! Lo Lo
—1 ; | A
wh i ( ¢ ! ! | . ;
i | i T : g
H ! ! f boobop
1 | | ? J’ o
] ! : ‘ 11 i N H
us | 5 5 E : ! o
. bi j f"_ i
i ; | | .
i i ; | i
- f ; [
4 | | |
] | f ol
| 50 i ! : A : e
. | i ! g
| f
i A
|
JOB NO. . ¢183-0090 SAMPLER : 3" thin-walled tube STRENGTH LEGEND
Ungonfined Comprassion
GCOMPLETIGN DEPTH | 1.5t . -
OATE May 7. 1963 4 A U'L—‘f;.:ﬁﬂf:':ﬁ tindrained Trigxial

DEPTH TO WATER IN BORING . Grouted ypon

completion

DAILLING METHOD . Oy Auger

< Miruature Vere

tagen synbols above INGicaly tenaidad (esis)

4 Torvane
& Hand Panetrametar
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I LOG OF BORING NO. CAV-SL-27
CAVALCADE CONTAMINANT SURVEY
METRO-STAGE ONE, REGIONAL RAIL SYSTEM
HOUSTON, TEXAS
{ T LOCATION 1t 73.900. £ 3,157, s e OQE S| WATER CONTENT % ) UNDRAINED SHEAR STRENGTH %
- a1 - W =
l g LR 28| Pastic Lugunst KIPS PER SO FT 3.
i g % - (&3§ =1 LMt Nawrat amit 05 10 15 20 28 wE
wlalz g linist e el ke 2.2 :
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10 \ _ w00
N oo e 5
\ i : \
!
S i
— ! i
15
i
I i 1 i !
20 ,
:
| | '
25 : -
I ! i ! 1 :
t ‘ :
| o L
30 i 5 :
! P
' | { : '
) L \
— | P
35 i ;
o0 b
f——— ! : :
i ! ,
I — R ) i
“G . : L :
) ; ‘ . i .
— o : .
I —— ! ! : '
] ‘, | ! : I ;
<5 | ; 1 T [ﬁ - - :
. i ! [ . i | .
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: e i STRCNGTH LEGEND
I JOB NG. | pyg)-pomo SAMPLER © 3" thin-wailed tute © Unconitnad Compraasion
COMPLETION DEPTH . 1.9 A Uncansaudawad-undianag Toaaas
DATE © May 7, 7943 Compress on
7] v
DEPTH 10 WATER IN BORING  Gruuted upon | DRILLING METHOD : 0ry Auger e e st romotand vosss
cofipletion ¢ Tarvana
{8 Hand Ponstromsete:
i LI PLATE
GAMP OREEERA & Me XEL L " i
" ’ — .._‘ I: " e B L ) .
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3 McCelland engimeers LOG OF BORING Bcaing w2t
PROJECT “ECOAAZLSIANCE Study - MEIRG - Stace ‘me. RRS - mouston., lenas JOB NG, Q182 03a%
SLIENT moustoa Transit Consyltants SHEET NO. o LF_ ¢
ORILLiNG BYHNcClel]ans Enqinuﬂ LOCATION M 73, ]
Ll.h'j!b'
ELVIPHENT SED Faiiing Jb. truck mounteg . LAS ING ORILL CREw STATION
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“ETMOS GF BOREMOLE ADVANCEMENT Is1ze T T L I S
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x8 L] HATURAL WATER
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iy P [ 2o ! ! | :
el A b !
‘ : : ; | .
- » H = I |
16.0') , oo
Flem, lLight brown and Drownisn yeliow. . : i 1 5 |
-5 sandy CLAY (CL) 512 " &
. w I : i ! !
L3
| 4B
kg " _ , 19.0"} reooTE
o Meaium cdense, Llght gray, fine SAND witn \ ‘ | i . i
L' - - trace siit (8P-SM) ; .
Y ~with trace to jittle clay wp 12° I } . b
I l i. Lt
| .
5 ‘ Lol
i ! |
. L I
A T | ; i , P
. 13 7 ! ! 1 ;
- 5.1 {15.5°) .
Yerv stiff, redcish drewn and greenish ‘ : | . |
Gray, CLAY with Frequent caisareous i \ i
' rodales (1787 ro §/2"F {OM) i : ; . :
i H . :
N | E i ; E !
P%z, 102 e - i A
2 LU -with frequent silt ano sand seams hejow ; ; \ : E & 2
12 (20.0) oo l P
= 2 - - ’ "
Derse. regdish prowe ard lignt gray, SILY . b :
with occasional clay seams (ML) ‘i E E
‘ o |
I L F
| |
R EIRES ‘ | !
25 ol 1 . 1250y ) | HoOr-Plastic B
) b Interhayered, stiff, silty CLAY ang CLAY f | i ; B
N with numarous 3lit and sang partirgs . i
N } ! f
! N |
=N | !
pu H +
Pl o I | ve
- 30 —_ 3 ~slickensaded 9t #0° L | .ol e A
SAMPLE IDENTIFICATION: WATER ;i‘:i;ﬂof-?;‘mm_ {STRENGTH LEGEND:
A ® UNCONFINED LOMPRES®ION
5 - SPLIT BARREL CLATE TIKE rJATF.ﬂ OF CASING [QF HOLE| COMMENTS A UNCONSOL IDATED-UNDRA INED
M - THIN-WALLED ruag (HGUSTDN) P ESEITY] - .3 18,7 - FRIAXJAL COMPRESSION
RFERCYEHR B A e “T 14 ToRVANE
13082 - [N Te.4 Sedled bm naAND PENE TROMETER
BORING NO.BN-R. . .
I PLATE 11a
e . - v AN . . e et . 3 oo .
. n < K . . : & & 2
s a ' ; 2 8
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rey
l LT mww LOG C)F BonlNG (CONT'D) EQQ”‘G ~ND. [ T
= o] NATURAL mATLR A wltieouisld
xi¥ 3 JOB NZ.
2 AR A L S
- wis ool COMTENT e gugrr NG o L
_ [=8)s v (Fv]mLastic —
LN = = -] MY -
i 11 - g |ye »
28l F SOIL CLASSTFICATION w | aiovrp
S olew ANG REMARES ol -1 DT T
LN FHERE : 1 e L UNDRAINED SumaR
Az Al clw 2 FSiEE « v, v STRENGTH
TR EER Sal 2oeat
Pl i g- G s 3 - 5: sl KIPS PER Q. FY.
- ERI R R E JTEY 20 w0 6o 1.0 2.3 3.0 &.0
% InterLavaraa, st177, atkty (LAY ang QLAY T b
with PuREFOuS Liit 4n0 Sand partings . ! } : ' ;
(M/Q) (32.0% ' ‘ i .
Kara. redadish Drown ang gresnish gray i . !
l .._J\ CLAY, sligntlv slisxensidea } : I| : 5
m_@’ ‘ou \ el ' o
- 3% - \ ' 8
i . ! | |
(37.0'} R ! il
] N Seiff, Light gray and brownish yellow. : i : .
Y allty Cuar iCL) P I S
N i 4 y
¥ » §39.0') Lo i ‘
HE 114 . "
e ‘C{.‘ #ard, iight brown, CLAY with freguent ; ¥ g3
L 40 \ ferrous staina, slightly silckeniioec : . :
o Py I S
\ b ? Lo
W (82,07 : ' {
Ny Stiff, lignt brown and brownish velioe . ‘ ;
sandy CLAY with trace to Little siit ! |
l s \ (CL-t) ; ! B
o 124 \ 11 Y A% - e
- 45 \ «with freguent sand seams beice 43 . [ I
x T " - ! | |
i N N I
‘1 ¥ery dense, Lignt gray, silty fine SANG i : %
(SH) 1 & ' ! !
! 4 |
I ! |
i : . ;
- | B
&;_Joore 135 ; ! ! :
ER 35 i H
e 50 V T
L5E. Gy ! ! |
Véry stiff, redgdish brown, CLAY ((H) ' | . : !
-with occasional greenish gray setticay { ; ! H
and harizontal sllt partings Lo 57° ; i | :
-highly siitkensioed. with occcasioml i
sang pocxets (1/2") to 61' i !
o 18H b 'é'
' < [ ! 8-
e 55 . . ; SN SRS
r ‘ I
_ i ; i
! ; !
] }
_ ! ‘
i !
4 ™ o8 ! :
1 = 1 ] e
1
'“GC-I
Py
i i
-sand layer, 6! to 62° i
l -moderately slickensided, 62° Lo 64° f l
! '
i
2y
\ < 16h ~gligntly sllickensided, 6b' to 69° ‘ P
-with frequent sand partings. €&’ to 72° H ’ | X
e &% e — | e b e it it e ot s s et S} L ] i
MP DENTIFICA T STRCNGTH LEGEND .
3“- é’gulf BARREL Tiow NOTES : @ UNCONFINES GOMPRESS ION
H « THIN=WALLED TYBRE (HOUSTONM REFER TO SHEET ' FOR BORING LEGEND. & UHCONSOLIDATED-UNDRAINED
{ ) (1) heFe TRIAXIAL COMPRESSION
(23 REFER TO PLATE 19 FOR KEY TO < TORVANE
DESCRIPTION AND CLASSIFILATION | @ _Hang BENETROMETER
OF SUASURFACE MATERIALS. "BOR NG, 14D, P8 _
I PLATE 11b
Criaty s SN CE il
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l LOG OF BORING (CONT'D)  |uorie v mos
=Tz L] HETUREL WwiTER | oo NG. 182-0282
- > -~ -
;‘ = " CONTENT wn‘ SHEET w0, _L_5e _J
- =_——.
E‘S : - &5 "] PLASTIC
H :2 [ ;-"5 oe LiMiT v
;8 EU = = 3ol IFIZATION ; e
olEe g2 "o Remares, folag)n’
2 {8wjazl 2|2 ° ARES. N LR S . UNDRAINED ImzAR
= HER < ot Fe™! STRENZ T
el Dol LR BTy S = iz = w w - i
ZLisnigE g e | 2 2 ojeE kLY
v £ 41 £ I |« L ] Bt SIS KIPS PER 5. FT,
o P 4 - "~ & w o
R L R I w & aa 268 WG gg 1.0 2.2 Y. w.p
A Y e— ——ie | e—— L WD Ml e - i, o— p—— —e | e " -
Q:\. VEFY SEifY. fedaish brown, CLAY (CH; | ' | , i
*shigntiy slickensides, 68’ to g% Do P !
\ “REth frecuent sanc partings, &6 o 72 ' . i
H 3
\ P i
\ ] !
- ' |
5 17 \ WEN 0artings liclined at o5 degree P
- angie. 69 to 79° | B
r"o" <brawn, £3' to 72° -
b — j ! H
\\\ t ; ‘ |
Il i ) : |
\ -feddisr arown and Light grar wite i i | ) f
trace siit pelow ;2 ! ! i . !
\ ! 3 oo
t . | ! |
23 108 & . | ! W
e 75 o ; : e 8
\\\ ! ! ! . !
I \ P o i
WY very stif’. readisn Drown ang green.sa ) i :
‘ gray, si.ty (LAY ((L, | .
- ro :
S 194 ~with fresuent silt sng sara pockets L] j ! . !
below 79" f 1 i &
b S0 =g ]
S :
I Bottom of Hering at §G.0° ! | i : i
! L :
1 i . r
A U
i | i
i . |
S5 - I ] H : .
H {
o b
L é "
l bl ;’ oo
i ' :
! i
| ! : : i
: : 1 ) ' !
1 H .
, ! P ‘
f ' ' :
=90 - -
P ;
i | | |
I
[
|
i |
_95. i l
i
!l I f
'
i
I a (v i i
SAMPLE 1DENTIFICATION: pe. 5TRENGTH LEGEND.
§ - SPLIT BARREL MITES: ® UNCONFINED COMPRESSION
H - THIN-WALLED TUBE (HOUSTON) (i} REFER Y0 SHEET 1 “OR BORING LEGEND. |& UNCONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSIGH
€3) REFER T0 PLATE 19  Fom key 10 <4 TORVANE
DESCRIPTION AND CLASSIFICATION [ B HAND PENETROMETER
OF SUBSURFACE MATERIALS. BORING NO, el oh .
e
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€2 MeClelland engineers LOG OF BORING BORING o, 69
PROJELT Kecannaigsance Stury - METRO - Stdee une. ARS - Hoyston, iexas JIB ML, U182-0252
CLIENY Houstom Transit Consultants SHEEY wG, T 6fF 3
DRILLING BYHcClellang Enginesrs ] LOCATION M T3i.,297.2

3. 357.810.2
EQUIPMENT USED Failing 36, truck mountes ThaING DRILL CREW SrATION
e e R A R AT e T P LI DETLLER T Haanee—=loEpeET
METHOD OF P REHOLE ADVANCEMENT SI1ZE T T e T o Taarie e LevAton 500
wet flatary - 3 /8 nottom aischarae Bit  qamMer - - BATE "ARW
MELGHTSEALL PO DATE *1n1snEn L 1it
zZIE Y| wATURAL wATER
Si= . Wl CONTENT
was w |50 PLASTIC
L el AW E =l LIMIT
wig 21 & 5 2 jus # UNMDRAINED SHEAR
g@mu OlL CLASSIFICAYTON o | LIoUIB
ZEW . g é AND REMARKS Fabo gl VISV SYRENGTH
K 3 :

PRI EHEE g-z2 Yp A My
fulfolizigs < T OISGl AmemGes e o
colaultZEa g £ = |89 kiP5 PER SQ. TY.
gLlar|Solna] o | o | ) ) & |BE] 20 ws 6o 1.9 7.0 3.6 4.0

g s EFEF] FILL: Dark gray ama srown, siity fine } ! : :
o SANO with Litele flne to megaum gravel } o
and shells ang roots (2.0 f [ '
Firm, dark grav and brownish yeliow, | i : |
sangy CLAY 1CL) i I @ i
{ ! ‘
N .
! i :
«with erawfish hoke, 5' to &' 141 | _obid - i {é‘ , 3
i ; | )
-iight grav ang brownish vellow with F } ; i
frequent sang pockers and ferroys | ‘| ! !
nodules (1/8" to 1/4") helow 6 i !
sstiff helow 7' (8.0'} i i > ® :
Light gray and trownish yeljow clayey i
SAND with freduent ferrous rodulies ‘ :
(18" to 176"y {3€) (10.0") % i
Light gray, flae 3AND with trace sijt (SP) !

-greenish gray, slity clay seam below §
1%, 3 14.5") ¢

Very stlff, reddish brown and greenish
gray CLAY (CH)

118.¢%) | !
Reddish brown and greenish gray (18.8') i | | T
- SILT with trace ta little clav S, + . .
Tt 39 195 AN Vecy solff, readish brown, ity - (13,77 :
[ 20 20 ] CLAY with trsce sand and frequent
caleareous nodules (1/8") (€LY

very stiff, regdish brown, CLAY with ! '
!
1

freguent calcareous nodules (174") (CH)

(23.0")

Reddish brown ang greentsh gray, silty ) ; ; ;

flne SAND {SM) l | [ |
(25.0) 26

Very stiff, reddish brown, silty CLAY (CL}

w
n
|

!
,:M
|

- ab o
AL LS

(28.5")
o b . Py SE1Ff, reddish brosn ang Drowdish
2 yellaw, CLAY with freauent silit nartlrgg 93
30— —] — .. Aadsalcorous Qodules VA QUM UICD] 2L ) e " A
[CAAPLE IDENTIFICATION: WATER LEVEL DATA STRENGTH LECEND:

5

BOTTOM A0TTOM ® UNCONFINED COMPRESSION
§ - SPLIT BaRmEy DATE | Trme JWATER|OF CASING [oF HoLE coMmenTs
H - THIN-WALLED Tusg (HOU! ION ) IT3-IeTy : s 4 UNCONSOL IDATED~UNDRA INED

1900 6. 3 - [N : TRIAXIA'. COMPRESSION

PR Y7 RS 5.8 LA . & TORVANE

22Q-6¢ |- 5.4 5.4 2e31€d. Im wanD PENETROMETER
BORING NO.. RM=2

PLATE 12a
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T2l
l (3 McClelland engineers LOG OF BORING (CONT'D)  [gmeing no, ™9
e T -
w1z wi| NATURAL waATZIR 0g NG, - 52-Ge.2
i o =] conrent bni ;HEET w22 oaF ?
S Lo e wam — —y
wold v 1Twlruastic
a g - z w3l LIHIT -
“ *..‘3 > o & w o b=
e EiFMER R 5010 CLASSIFICATION 3 1% quie
Dolawl £ A L ek Xl £
g 3 al @ < AND REMARKS, Loz LMt v, UNDRAILED SMEAR
= wig £ % 1§ =a |- STRESGTM
el Dxet WEld =k w - gv z"z’ - L) Ul
MEMEHER R 8al I..a
& w Lwlzs En g « z |zw Rabntd el KIPS SER SO, FT.
Bhlpslveingl at & & o] 20 Wt g9 1.0 2.3 3.0 %,0
_ T . st ma § e e e R J—— et - - -
'\qE very stiff, reddlah brown and brawnlsh i -
) yellow, CLAY with fraguent si)U partings ) i
htx“ and calearsous nodules (1/8" to 1/47) ! H 1
\ - (32,01 . !
very stiff, greenish gray and brownish ' ' |
T yallow, silty CLAY with trace fine [
J;_.ﬁ sand {CL) t -
W0H | | | e
_ 118 L S ! I
b 35 o . ; ;
i | |
. | o
i
Lo
S
~with frequent calcareous nodules (1/8" } : ;
] = to 1471, 18 to 40" ' (. '
L4 -little fine sand pelow 38° . ! ‘ |
o 1M [ 3 } J | . {@m-»
b [ T
b w0 . ¥
N
SR
= -gresnish gray ang reddish brown below | : 3
e 124 4 L R $ B+
113 [ ' B S §
L 55 "
i Lo
v |
(48.0%) ! ‘ : !
12 TH4 Feadish orowns, sandy SILT (ML) [ ' | o
' - 66 | ! !
- i
Lsc Hi (50.07) | Lo
Very stiff, reddish brown and greenish i i | ! 3
gray, CLAY ({H) i ! g :
-with occasional sardy silt pockets and ' i ; i
frequent calcareous nodulés {1/87 to E [ !
16"} te 55 } P
! Pl
L K \ ¢ | E | 1
' 17 bl
- \ T
' | i
\ AN
I
! : |
i \ |
; . +
Lo 15H \ -reddish brown, silty clay seam. 36.9 L ’ &
b \ to 39 !
I - 60 \ . i
l Pty h with frequent silty fine sand anc sanay
el e siIt partings, €)' to &4’ 'Y
k rl:mmated. reddish brown ¢lay ang (6‘0.5’)]
i &5 N light gray sandy SILT (CH/HL} i ] i
- —_ e | NN __Light gray sandy SILT CCH/HLY N P
AMP i TiE : STRENGTN LEGEND .
§ - éfbffea’méf““’” NCTES ! @ UNCONFINED COMPRESS 1ON
H = THIN-WALLED TUBE {HOUSTON} (1) REFER TO SHEET 1 POR BORING LEGEND. |& :g}g;‘?it“éélﬁﬁéé’??gﬁ'm
" TORVANE
¢2) REFER TO PLATE 19  FOR KEY ¥0 +
I DESCRIPTION AND CLASSIFICATION 1) HAND_PENETROMETER
OF SUBSURFACE MAYERIALS. BORING NO. M—‘“—‘.ﬂ
I PLATE 12b
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- 95 =

.

-y oty
24, McClalland enpineers LOG oOF BORING (CONT'D) BORING wg  FH-9
=1 NATURZ. wATER mL U025
«f® g ) wCE N7 J
wls . wf ONTENT “nb |sazer NO. 2 e T
58 ;r w (EwloiasT;:
wh o~ T -
iz w 3 [cofLimr v,
W 2w w > - e
Z&lu el = SOIL CLASSIFIcATION Yoo Hdiroure
z fa-leut & AND REMARKS, winZEfcimrr w A "
S °$ ag z & oy " 1 UND NED sSHEA
~AenjuzlER) 1 e zo(38 o, STREMGTH
E" L - -lg G o [ =1 [rr ] n I
awloul22z g3 r lgal ey KIPS PER sg. py.
E R PR K @ S (TR 20 w4 1.0 2.0 3.9 4,
o L e — e, | o ,—..-.a—-_-—‘._-.u-—.‘-—-..--p.-—-_.—_a el L == el
Hil Laminates, readisn brese, CLAY ang })ghe ; :
gray sandy SILT (Ch/m) : I I
§§\ {67.0°} i i
‘\q: Yery SEiff, redgish brown, CLAY aith | : X ‘ p
\ Frequent sandy si)t Partings. pockats ; ) !
k4 and caleareous modutes L1718 to 17am) . fm
3 TN (CH) (63.2") ;
) Light gray ang rendish brown, clayey SILT ; . ] ) i
L 70 J \\:q (ML) ) | | i
an , (710 R T
“N Yery stif- feddish prown, silty CLAY | : i ' ! :
: with some <and {cy) ’ ; i i f :
| i { !
o o ;
L Pl
! ; i i
T te 1 e
75 e &.ﬁf-‘t-..._______-“..___.._f A..__r'._._......._._'
f ! by [
.' ’ o Lo
{?7.0") i : ‘ ; !
Yery stiff, reddish orown, CLAY with i !
frequent silty clay seams ang pocketls f # !
(TH) ! ! | ;
! I ! .
[ : I ' e
] : | #
L 50 = e —— - ’
1
Bottom of Boring at 80,0 i | ’ |
; | I
i ! ! !
I N
! ! [
i
N
e 32 "

|

SAMPLE TDENTIFICAT Ign
§ « SPLIT BARREL
H = THIN-WALLED ruuzcuousrou)

NOTES:
($9]

(2) RE®ER TO PLATE 1%

OF SUBSURFACE MATERTA| S,

REFER YO SHEET 1 Fon 30RING LEGEND.

FOR KEY T
DESCRIPTION AND CLASSIFICAT!

ON

STRENGTH LEGERD T
® UNCONFINED COMPRESS J On
A uhconsmwmen-uuannmzo
TRIAXIAL COMPRESS N
4 TORVANE
HAND PEMETROMETER

000783
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A3 McClalland enpipec. s 1 OG OF BORING BORING No,  BM-1D
PAGJECT Heconnaissance S:ydv - METHU - Stage Une, ARS - Houston, jexas J08 NG, ulal-Léng
CLLENT Houston Transit Consyltants SHEET NO. OF T
DRILLING BYMcClellang Engineers LOCATION W 734 %650

_ £ Js tdi, 2
EQUIPHENT USED Havihew 250, ; mounted LAS (G DRitL CREW SYATION
A TYPE R ] OFFSST
METHOD OF BOREHOLE ADVANCEMENT S12E _;:gfla g ZNQ%EZER 4 Lourie ZLEVATION. SV8
hee Botary - 3 7/8° tottos discharge bit  Iqamueg e - - DATE STARTED TR
e WEIGHTEFALL | Push JATE FINI§MED _JL 05
fod £ Wi NATURAL WATER
w= w] CONTERT w_ %
w51 3l oasrie "
wi O fer - 5 PLASTIC
o ow ; ‘E o & - g LIMIY e
ES wiox SOTL CLASSIFICATION = (B8 oo UNDRAINED SHEAR
%%l‘i' w g § AND REMARKS ¥l sl . STRENGTH
E g w3 g Zz g 1= g 2z 1

A w‘i“‘ztl- L F A ;g VJ’ “n Y1

- K e f- N : = af [ P S——
- F gEE; % b . |y KIPS PER $0. FT.
ol
BEiCelsolnal v | » & jYE] 0 wp se 1.0 2.0 3.0 4.9
Q Flii: intermixed, reddish browh, dark gray ! . . : ;
,.% \ and gteenish gray CLAY and dark gray e B ( r
H p sandy CLAY with frieguent ¢inders, glass f : R ! i
N\ and shell fragments i ‘ i | F
\ ~with reots to t* i ! \ i {
—— m ~dark gray, sandy clay with some silt ! ! : ! !
=S and little gravel, 2' to &' b = !
22 -8&TK gray Lo dark brown siliy fine ' i ) ' ! E
\ sand with roots and cressete odor ool i d
-5 - LT \ pelow &' — !
S ® ) : 3 \ !
\\\ (6.5 - Lot
& ) Kedlum dense, dark gray clavey SAND with i ; . i | i
] pus \ roots and creasate adoer (SC) { b i ; |
v A 56 | : . i ; I
3 £18.5" : !
5?"4 £ very stiff, light gray and brownish Ee— . ; &
yeilow, sandy CLAY with freguent | . |
10 vertical sand partings. creosote odor
and occasional ferrous nodules (1/2") :
) ; : oy
: v ; |
] : i i 4
H ; | N
] i . H !
" : : i 1
T 119 tes _ : [T
" LE] 15,07 : ! ‘
- > Light gray. fine 5AND with Llttle siif ang R P
H crecsote odor (SH) ! ' i ] ‘
i . ! i '
i i ! .
| . i L H
i ! i :
, ‘ . 4
o :
! ; ! |
2 '1 i Lo
N 13 i '
b 204 = I i ; ]
Bottom of Boring at 20.0° | . i
- i
) ;
| |
| ]
=24 ] \
! : i
i IE |
P
i
]
o
L
30 ]
SAMPLE IDENTIFICATION: WATER LEVEL DATA SIRENGTH LEGEND:
BOTTOM BCTTOM 9 UM FIN IMPREESTON
5 - SPLIYT BARREY, DATE TIME [WATERIOF CASINGICF MOLE] COMMENTS |4 :Nggzséﬁg,\ggb,usmﬁ,‘m
M o= FHIN-WALLED TUBE (MOUSTON } ITrTToRTT™= = 5 Ter " " :
PXALY) B I A TRIAXIAL COMPRESSION
DA YR A 7] - 19 SESTECT T 1o tVANE
B MAND PENETROMETER
11 BORING NO.. RM-10
’ o T au SR




o

i McClelland engmeery LOG OF BORING BorING No.FH-1!
FROVE(CT neconnaissance Study - MLIRO - 5Ls08 wne, RRAS - Houston., Texss JOB MO, 015 0252
CLIENT Housten Transit Consuitants SHEEY NO. _ - _OF
ORILLING By MeCleliano tnginaars LGCATION N 796,605 3

. WI2is50E 0
EQUIPMENT USED Mavhaw 250. bunagy mountzc 45 THip DRILL CREW STATION -
e N i d T 15 {S1ee) DRILLER 0. "Hogriey OFFSET,
METHOD OF BOREMOLE ADVANCEMENT .. _i5i7e 6" x 3.5 IenGINEER | D, Lourie . JELEVATION 9.0
et Rotary -~ 3 7/8™ bottee dischargs bit HAMMER i DATE STARTED 12.9-8
Y —— ] 7). 1 : DATE FINIsHED_liZrit
fod 5 | Wl NATURAL WATER
= | _ulcontent w s
zofl v |FlPLastic
CUE| & jgal ™Mt Y, UNBRAINED 2
o A TR SOIL CLASSIPICATION R LT T ppes iy
S g § AND REMARKS Ealegl timir v
g |Bale g TN :
- ur - L] L L4 ~
Sl =] @ | =
sc|sougiEal ol s BUIEEl el
FelEs §‘_ = g x . B RiBS PER $Q. FT.
ERA R 3 o8- 4 I _ g |wal 20 a0 eo 1.4 2.0 3.0 4.0
\‘ FILL: Dark srown, sandy CLAY with Franyent \ I | |
..,ﬁ,'g . % ahe)i fragments, reots and sand pockets -2 | I i
H k3, )\ -silty fine sand te 0.} H { :
\ -with shelis and gravel, t' to 2' | | |
’ 8 «dark brown and dark gray, sandy clay ; i i
i ™ \ below 2’ 54 i +l |9
,2&! . . ]
&\ (5.0Y) ; H ‘
, WY Flem. lignt gray ang brownish veilow, | ! v i
L 5 . 11 R sandy CLAY with roots and frequent 58 : _!_ | o .
o MO sang pockets (Ch) 109 ! | i i
BY =dark brown and brownish vellow to 6' i i
b ! «with freduent ferrous nogules (1/4" to ! !
L e \ 12" pelom 6 ! i
AN t6.0"3| ¥ |
vans]  Intermixed, cidyey SAND #ng fine SAND i i f |
& v with some ¢lay and freduent Ferrous 1 ! i }
3 55 nodulss (/4" o 1/2") 1 l [ i |
L 10 M ! ) !
! i
i i
; |
112.%) 1 H H !
ety dense, Light gray, fine SAM0 with } i
- Llttle silt and frequent ferrous i )
n 2" M)
= e | es odules (1/2") {5M) ‘ ’
25 17 i 1
L 15 ' , i i
b ; f
|
i
i
21 -with occasional sandy clay pookets
&1 1100 75 below 19° 1
b= 2y g i : t
. |
Bottow of Boring at 20.5' |
!
|
t i
’ | |
25 4
} !
| |
| ]
. 30, * i
SAMPLE IDENTIFLUATION: WATER LEVEL DATA STRENGTH LEGEND:
BOTTOM BOTTOM ® UNCONFINED COMPRESSION
5 - SPLIY BARREL PATE | T1ME |WATERJOF CASING foF HOLE] COMMENTS |4 UNCONSOL IDATED-UNDRAINED
M ow THIN-WALLED Yubk (HQUSTON) To=TT~5¢ o ] < 125 i ~ THIAX[AL COMPRESSION
P SR P A - 1L €3:88 _1d TORVANE -
B HAND PEMETROMETER H
BORING NO._ PM-1!

PLATE 14
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ka
' i MeClelang engineers LOG OF BORING soR NG NG, Me12
PROJSCT Aeconnaipsance Study - METRO - Stage Une, ARG - HOUSLON. Tesas ] LS
. JOB NO._0157-0252
CLIENT Houstes Transit Consuitants SHE 1Y NO. GF
. ORILLING BY WiClelland Englnecrs ] LOCATION % 125,32607
. . i a .
l EQUEPMENT usﬂ:g H;\.nea 25C. ggv mounted froe CAS THG o) ZREW STATION
| . e i LY R OFFSE Vo e
METHQD OF BOREMOLE ADVANCEMENT 178 e D et B, Noaney | BT
Sey Rotary - 3 A/§" bottom discharge BIt  fuammen Lo Riverte SATE STARTED —13CE
. i ] wE LGHTEFALL | Push _ IQATg EINISHED 18:0:08
- - e o a— A
I . & 4| NATURAL WATER
: « g = . E CONTENT w %
S R I 11 5 19o] Liair
B 15! eigEl & S lggl* ‘s UNDRAINED SHEAR
. 155 |eLdmet 81 3 S0IL CLASSIFICATION - “| Liquip iy €
= o il 13 g AND REMARKS Xl ENGTH
. B3 of ; w ja B LimTT vy
- -z . E % i 3 o
o uy A =0 e 7] o w
=olEo|uBlgR] v = gv(ZE " e
T o 55) %E ol % -1 v (Bm| HeeGmums KIPS PER $Q. Y,
| EA R EN L ERE & lwel 20 wo e0 1.0 2.8 3.0 4.0
" . ¥ b Dark gray, silty fine SAND with roots | . \ 1
; 5k G . 5 : | E i
; fad (2.0} i ! ! i
de N Firm to stiff, dark gray, sandy CLAY (L) \ i
1 - E) kt' . i ! f
- - of N P
y 21N 48 | i
i ™ -q\\ 1 i !
‘ TR | ‘ P
povehRul Ol ) Pl o n B T -
N L i : e
ke ? 4 st }_.__ - : | i
v : i f
USRS, “ 2\\ ! T $R
r——- e - ) 114 ! ! i
P 3 \ I i .
- " \ light qgray and brownish yellow beles 8' t ! .‘
- - aa™ - T 5 cllow 2 1
o TN o ' | L
o bl B Ry : ‘
. b 10 e d ::: a4 +
! AN ! { %
; “\ i ) 1
; N 12.9") ! : P E |
T v Dense, light gray, fine SAND with iittle : A
i clay and occasional clay seams (SH} I f
T Eil -with ctcasionz] calcareous nodules ! i -
2 i : 15 (178"} ang sand seams below 13.3° ! |
Lisal, o % L !
B (s 1 H } | i
: ) : I
i 5 ’
(18.5") ; !
—— [ "SCiff, greenish gray, CLAY with freguent | " - | .
{‘r Q sandy $1lt pockets angd occasional ! i I I
clayey sllt partings {CW}
b 20 o ‘@t \ yey ? 9 :
1
- ,-\\\_3 \ £ & ,
2] - \\\\ i
ZABRNANN .
N % -slickensided at 23' 16t | - "
K N :
- h
Bottom of Boring at 23.0° [ !
; ‘ ;
.-25-:1 . ”
J
{
i
- !
e 30 = - 4
“ISAMPLE IDENTIFICATION: WATER LS\;E; DATA STRENGTH LEGEND:
BOTTOM [BOTTGR ® UNCONFiN P
§ - SPLIT BARREL 0aTE | Time {wATER [0F €aSinG [oF woue] commenTs 4 UNCONEOL S DATED UL oaA NED
M = THIN-WALLED TUuBE (HOUSTON) T3 5,52 N 5.0 - [N - TRIAXLAL COMPRESSION
I FEIELTd 5.7 ) Nad SEIEE T A vorvane _
: @ HAND PENETROMETER )
BORING NO.__ AH-1

PLATE 15
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l . (G, Mecieltand engmeers LOG CF BORING BORING NG Me13
e — o
PROJEL T fecoanayissance Stud - METRO - Stane une, HRS - HOUSLON, Texay JOB NO. 63 _naca
CLIENT HMousto . Tramsit [onzultants ) — T {SHEET N‘a‘jm‘%'gzg;f-:‘"“‘“
. ORILLING BYHCCieiland Engineers ] [LOCATION, #7353 21?‘;:‘“"‘
_ _ By G
l EQUIPMENT USED Havhes 250. Dugv moun ted LASING 1 DRILL CREW STATION o
- TYPE 1 PRILS ER . Moartey OFFSET, S .
METHOD OF BORENOLE ADVANCEMENT . ls1ze —%ﬁ‘{ T3 FENGINEER 1D Tourie —JELEVATION TR
®et Rorary - J 7/8" bottom discharge bit HAMME R 2 z L DA;E STA”THMLM-ED
Pysh I
WE IGHTEFALL 5 _ DATE PINISHED..
%13 ! NATURAL WATER |
E1 2] CONTENT v
bl - & PLASTI.
t e 2] @  jpelirmar v
w8t Ul SOTL CLASSTFICATION = 1Y Liouie UNDRAINED SHEad |
SEE W £ AND REMARKS ¥olagl timn’ STYRENGTH
5 Bulo § £ o A 1
-~ wi & & S0 s u v ow
A o) FA e uf . gu X v o 1
‘J_:w g._ J%G:ﬂ = '; ‘u‘; fomme s wiew g
. I %“im $13 |8 KIPS PER 5Q. FT.
SllaklGajnEl B} w & JWal 0 so s 1.0 2.0 3.0 4.0
Datk gray o black, silty fine SAND wath ) ] ] 7 i ] i
3 H roots (1,54 I ;
i 24 ] ~trace aravel (1" e ' . ] . |
| Very loose, dATk gray, clayey fine ARG ! 3 !
15} {
irala rr “with reots to 3’ 42 ; |
i
{6.5") i i
L5 ! Firmm, light gray and brownfsh veliow, H ]
J 8135 sanoy CLAY intermixed with clayey sang : 1 |
2 and sang (CL/SCISP) w
~ '
2 2 &l ~with frequent ferrous noduies (1/8" <o |43 W A i |
u 3/8"} below &' t
-with vertical sand seam at 7'
-light gray and browhiih yellow with
124 £, o trequent clayedy sand and sand . | ‘
Cl partings and seams below &' (9.5 ‘ o]
L 10 ] Reddish brown, fine SAND with 1lttle to : . . e
some clay (SP-SH)
-wlth oceasional sandy &lay pockets to
1w
l —with littie silt below 10.5°
- -light gray below ' i
35 | 75 | 8S - |
. [ 15 44 1 |
P!
e _ (17,57 {
‘g:: Very stiff, reodish brown and greenish {
gray (LAY ({H)
V4 ™ smogerately slickensided te 19.3%' S8
o \ «trequent clayey sllt sesms below 19.5' | 86 ® " ;
I - 20 . \
I Boxtom of Boring at 20.0'
I i
1 P
Ls 30 = _'-.
SAMPLE IDENTIFICATION: WATER LE:EL DATA STRENGTH LEGENG:
BUTTOM TBOTTOM @ UiCONFINED GOMPRES
S « SPLIT BARREL DATE | TIMe [WATER [OF CASING [oF waLel comments o UNWNSO\.!DATEomiDg:«?:ED
H - THiN-WALLED TUBE (NOUSTUN)JX.%-,; - Y - RI] : TRIAXIAL COMPRESY|ON
R e T
l il = ik . 3.6 s22ied 1@ HAND PENETROMETER
BORING NO.RHYI
R LRI AR DAL . : ) :
-1 - : N ’

000787



- ? -~ Y
- !
Al f N .
=
l I s MeClelland engineers LOG OF BORING BORING NO._ FMsla
PROJECT Heconngissance Study - HMET - Stage Une, RRS - noustun, Tesas JOB NO. D1%2-0252
CLIENT Mousten Transit Consultants ) SHEET NO. 5F
l DRILLING BYMgCjeliand Engioeers " LOCATION 3o 7'36 !55“3“'""'
-4 E2UTPMENT USED Havhew 254, mgav mounted rvp LAGTNG DRILL CREW STATION .., -
- g Steet A . FE ——
METHOD OF BOREHOLE ABVANCEMENT S12r e ~ORILLER Hoghey . JOFFSET, S
b y 6" x 2.9 |ENGINEER | 0. Lautie ELEVATIGH_ 59,
¥et rotary - 3 7/8 bottom discharge bit_ |qammesn B DATE STARTED . J2-6-B¢
l - WETGHTEPALL | 227 DATE FiNIgHED_12:6:82
—— o
& Wl NATURAL WATER ‘
e - U} CONTENY W s i
a2 ~ |E) eLASTIC
o & -~ g & 5 = 2 LIMIT v
wolBC w ] SOIL CLASSIFICATION g ¥4 Laus UNDRAINED SHEAR
BEN u § AND REMARKS ing 1 SYRENGTH
g o u jmz| LIK] vy
S evin d & SEle i v w
Ale JwElemlw] = gv|zy p “n Y
Tolsnlagacs| e | = - B
e %"-S s 2 = |84 K1PS PSR 5Q. FT,
Blipnbliwimn| | w & qag| 20 w0 60 1.0 2.4 3.0 4.9
Dark gray, silty fine SAND with rpots (SM) f ! : !
2, w i ! I
>t A N
2 (2.0 ! ! J Pt
Dark gray, clayey SAND (S() | [ i ‘ !
a s 11“‘v. \ ] '
:\":}, (a.0°} i l
bezor=| % Firm, light gray and brownish vellow, } | i |
TR, PNy sardy CLAY sith freauant fertous 11 4. f Al
\ noguies (1787 (0L 1 4 & ; ;
— \ b I
T N5g\ 4o I )
I 4H \ 11 i a , E
71 1 |58 \
10 2 'L:\_ {19.0") ; i
1 Light gray, fine SAND with little silt and , .
freguent brownish yellow sandy clay ' f
I pockets (5M) {
17 g
II 26 1 T4 | g5 I
)
16 o = 16
! ) . (16,0} | R
. very $tiff, light gray ard brownish ; f | ]
I yellow, silty CLAY with iittie sand )
;/
™ -
o Y, 113 -
20 A - ‘
Bottom of Boring at 20.0° |
\ 1
! My — s
SAMPLE tOENTIFICATION: WATER LEVEL DATA SYRENGTH LEGEND:
BOTTOM  J8G TOM ® UNCONF
B SPLIT BARREL o ronohoPATE_{Time Luarer loF casinG lor noud] comments 12 UNCONSOL 1DATED ~ONDRA INES
Fow THINCWALLED TUBE (HOUSTON ) e [ 907 : TRIAXIAL COMPRESSION
LR R 14 torvane
- - ~rrTeg-~{ 8 HAND PENETROMETER
BORING NO, RH-34
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{3 McClelland engineers LOG OF BORING BORING nG. RH-19
PROJECT NEconnalssar:: Study - METRD - 53408 Une. AkS - HOuSLGA, [eras U8 NO. Uibc-urat
CLIENT Housten Transit Consultanty ) SHEET NO. GF_ 1 .
DRILLING By¥eCiellans Engineers ] LOCATION 1 736.963%

_ i 362.4
EQUIPRENT USED Havhew y. mounted rrp CAS ING DRILY CHEW STATION
" - " &% YPE Steel DRILLER . Haonav OFFSET. .
METHOU OF BOREROLE ADUANCEMENT $12E 6" % 2.5 TENGINEER T D Louris ELEVATION_ 2L:d
%et Rotary - 3 787 bottem discharge bit EMAMMER DATE STARYED _12-5-5¢2
, WE iGHTz#ALL | Push DATE FINISHED. 2852
z3 ] NATURAL WATER
wi= . ulcontent w
zold v B PLASTIC
Y et 3 =% LIMEY Yy
mtzlﬁu Wi 50IL CLASEIFICATION 5 1% Liquin ““bg:,;:fz?*z“““
Rl 21 & AND REMARKS ?Q',g CINIT v s
% -‘gm_m 3 [ 15 | 1
- [ g el LR w - w

bl ERE e | WL Zvilzz P n
Y| nldujuiy & - ) o Frnu Prand
FwlEu gg o g § s 2w RIPS PER 5. FT,
g 3g"m¢3¥'m I £ |wd| 20 wo 60 1.6 2.0 3.0 4.0

31 Dark gray, silty fine SAND with reots and | i I i :
1 - i frequent clay pockets (5M) | 1 { ' 5
EfE: (2.0} f : !
XY Dark gray, clayey SAND with roots (5C) | i 1
hEN
s 2 % } 1 & 1 !
s t5.0") L !
NN SEIFF, dark gray and brownish yellow, f ] 1 ] ‘
L 5 w 3 \ sandy CLAY with roots, frequent ferrous ! ! S,
S nodules (1/8") ang vertical fine sand {111 B, X ‘y ; ]
oy seams (L) 6.0%) : i i : d
3 ~sith crawfish hoie to 5.5’ ! .
20" Light gray and brownish vellow, clavey i i
R SAND with frequent fine sand partl?gso_) | I }
. i
Light gray and brownisn yellow, flas SAND ' !
p] with little clay (SM) {
2115 -with light gray, flne sand seaas to 12° ] !
E 13
R
|
g
-light gray below 12°
!
&
13 38 |
el
L 15 i 11
Bottom of Rorimg at 15.0°
) 1
i
aff4ike ———— i
1
! i .
o 25w = " R
i
L 30 ‘“::]_ ) _
SAMPLE TDLNTIFICATION: WATER LEVEL DATA STRENGTH LEGEND: .
HOTTOM  1BOTTOM 8 UNCONFINED COMPRESSIOH ’
§ = SPLIT BARREL DaYTE TIME |WATER JOF CASING |oF HOLE COMMENTS A UNCONSOL IDATED-UNDRA INED ’
# ~ THIN-WALLED TuBE (HOUSTON) [y77573 . 7 - EY - TRIAX AL COMPRESSION
A E Y .07 — WY SITET 14 ToRVANE
B HANG PENETROMETER
BoRING N0, BRH-15

PLATE 18
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.- « - ‘/
» ) . ' .
'
o
. McClelland engmeers LOG OF BORING B0RING g, M6
3R, ETT NECONNIISIAACE Sluby - MLTRG « bLage Unes FAD - ROUSLOh. TAnas LGB NG vlSesulss
- - e
ZLIEN™ Mouston iransit Consultants SHEET NG.__ ] OF )
DRILLING BYNCCleiians Engineers = lLocarion I, 256 T
[N
EQUIPMENT USED tailing Ja. truck mounted CASING DRILL CrREW STATION
ETran L E A I TYPE Steel ORILLER 1%, tartin_ . JOFFSEY
fETen OF _Bf"_’}(ﬂ‘;‘gt- ADVMF%*,*?NT size 4"y 2 |ENGINEER |D. Lourie ELEVATION 202 o
tuger to 1 We ary nejov 13 HAMME R SATE STARTED g 222 0C, ‘.
SV 7 poltom discharae bt AEJEHTERALL | Push i DATE £inismen 1 1-23-%¢
=5 4] NATURAL WATER
wi= ui CONTENT  w t
3= s "
g = (3] rLastic
cuwlm ot o Z =g LM Yy 2
o w Jh
e¥EC w | SOfL CLASSIFICATION 5 1=l Lquin Ml e
SOt wmi = [ AR REMARKS EAde o LIMIT w
5 p Ul 2| £ wlm Z ' 1
£ eulgz T8 s wooov
e EE S w2 zeiz ¥ p a1
zolzolEdsel ¢ | & EYEE P .
F..:‘gw:*.fzﬁdm § & x g K1P5 PER SG. FT.
-t huld Iv-300 tris- I e _ & Jug] 20 wg 60 1.3 2.6 3.0 4.0 :
11 FILL: CRAYEL ana CINDERS to 4.2°
el w (3] -Gar< prown sandy SILT with freguent | ) ; |
1 clay pockets and roots. 0.2' to 7' i ' i
Y f -dark brown, silty fine SAND with some | : . ol
o clay, 2' to ' ‘ i P
g . ‘
C L ;|
i -hard. dark brown, sangy (LAY 10 clavey P iy r
Lo - SHIT with freauent sang seams and
i Lo roots below &
! (6.0
; SLiff, dark grav and brownisn veiiow. o
H - : ? | ¢ .
5 o sangv CLAY {CL} 110 P « !
| 8 = -with freguent sand seams and pockets »-+ ) & ' i :
i 0 5 : ! . :
1 . H '
1 ~with crawmfisk nele to 10 ; : ’ !
’ ST -very $tiff, lignt gray and brownish : i ' 4 B
1. 3 yeliow oejom §° ' : | '
Lo d P :
| : i :
. I :
!‘n : o .
i (12.00] | . '
i LA Medium gense, zrownysn v oLlow ang Lignt ! i
; S—— gray, fine S5AMND with [ittle silt (&P) ; i :
g i P S
o : ! :
[ s [T 1 b Cod
L
r | o o
l‘ oo Aiimrng ' E . :
} N ) ) e £17.0%) : ‘ :
! 34 sy ) Stiff, regaish trows anag lignt orav. ' . ! } i
u Cidy witn freguent fine sand partings i i : | i !
{oH) P s
e - ; . (2 :
= m 91 i o ' . P
- : ! ! !
I, S ‘
i i 1 [
— i i i r
- (22,00 ) I ‘
3 INteT iaver®g, redaist Drown, Lrownls . 1 N . )
yellow and areenisn gray, S5ILT, CL4y : i | i ' ’
) and Clavey 3ILT (ML/CHY ; ‘ | ! E :
R -aith freguent verticai caicareous ' ! ; J
RS nogules (116" Lo 1/47) ang fine | | ! : '
- sand partings to 2§ ¢ ! : i
DS e : ;
L i i | .
) ‘ b b
| i i 0 i
b R
+ ' i i | | .
25 . i ‘ : i i
sinteriayered sangy SILY. silty fine ; ! ; :
b SAUD ang wery Stiff SuAY yeiow 28 : I ] |
2L a i i hc ] .
¥ e (2] L] Y
i — s e e i i L
SAMBLE IDINTIFICATILN; . WATER LEVEL [A[A STRENGTH LEGEND:
50TTON 30TYON @ UNCONFINED COMPRESSION
5 -« SPLIY 2ARREL Tims wusn]’:r CASTMG [0 pnLEf TOMMENTS 4, UNCGHSOL IDATED-UNDRA INED
- = - une T T bt
" HIN-wALLED Tul® {HOUSTON ) R R TR - TRIAA AL COMPRESSION
- z - 0.0 - < TORVANE
: - . A Sezled o Loy wAND PENETROMETER
' 80RING NO.__ 8U-36
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! . i - . . e - s T e
L@ ) ' . =
T T
’.;‘_-:. Mﬂc}ejﬂ“d Eﬂglm L.OG OF BORING (CONT'D) iBQQING 7] R«
BB @[ MATURAWATER [ 0p no, C1Se-0252
wilo ) CONTENT « & SHEETY MO, < me
> - - n = e OF g
2ol — PEfPLASTIC
S W b -l LIMlT w
efuZ! « o wo b3
) v B - - Ze
Z&tw 2|2 SOIL CLASSITICATION w ;| Liguio
S9tewl £} 32 AND REMARKS N E 1 PR DTS
E |BwlaE{Z1 2 : i L 21 UNORAINED SHEAR
- Ule < It B Y] STRENGTH
LY RS R B e ) - Zw|z 2 v w L
EcisslEzizel gy s 83l P oeen
e ufn Wz Znl 2| & r |zw Siid S s KiPS PER S0. FPT.
BrigbiwwinE] &) W] - _ & fewl 20 0 89 1.0 2.0 1.0 4.0
i e . | Gk | gy | Mt e Mt it BNl Tl OVBARS bt | bl e——
{i}: interiayeren, Teddlsh Drowh, BIOWAlsh
i vellow, and greenishk gray, sandy SILT, ¢ l i { i .
KRG  sLity fine 500 ane GAY URISHION - -; ;
0 s Aare. recdisn Drowh and greenish gray, ) | :
\ CLAY, heavily slickansides (CH} ‘ ' j f i "
\E 2o NN {36.07) i o e
Pl Very stiff. brownish veliow ang greenish : : B O .
L 35 gray. silty CLAY with some send {CL} . i
~with freguent sang partings te 37° | | . |
I ' !
i | (
I ’ ! [ i !
. ~hatd, Light gray and brownish vellow ' l ! | ! i
EI N below 37° ! ' : ! [ . .
B b i o
AR H i | H | : N o+
P P f &
hom a3 S - - ,
| AR
! ! : ' |
| . , ;
10 £42.5) !
[ntermixed, nare, reddish orowa, CLAY and . | . ;
\ light gray sanay CLAY with frequent i ! . ! 'S Bt
1o 12H calcareous nodules (178" to 11u"), ‘ | P S 7 o
(& \ slightiy slickensides (CH/CL) 113 P [ i | A '
I N
bt~ \
\ te6.0" | - o !
N Hard. readish prown and greenish gtay, i . .
CLAY, moderateiy slickensides with | | i ) !
5 \ frequent siit pockets (CH) | | { R |
ot \ ! ! L s [
> 14 \ * b B+
% | : ;
- N o i )
= itss | ' o
Qﬁ\ i ] i | g .
§\ £52,0) ! i
o | Intetiavered, redadish orown SILT. clavey | i 4 t
SILT and harg CLAY (ML/CH) i | Lo
oo \ Co
i i B |
gc | 52 [1a8 3 ! | ! Q-
e )T RS (55,07 ¢ G o
55 Hard, readish brown, CLAY, highly { : ;
slickensided (CH) ! I }
: i
l i
-5 I
~with fregueny calcareous nodules (1/16" b 5.
(I to 14"} and sllistone seams, ‘ ! @
o 15H 58' to $8.5' * ! _..‘.,i .
FeC } 1 i N
! ] !
& (61.5°) o ' )
Dense, redaisn srown, SILY with little
-0 sand (ML)
1
1 ~
5] Fard, redaish orn;?. CLAY w)th ; , ! !
TR R TS frequent calcardous rodules (6.5 1 49 ! : 5.0«
Lo LT NN e e vsnion T T 2o
o : ' ' STRENG TR LEubNG.
:AL" sLEL:IEEQH::éfAHON' NOTES : ® UNCONF INED COMPRESS 1ON
o THIN-WA TURE T T FOR BORING L ND. A UNCONSOLIDATEG-UNDRAINED
H - THI LLED TUBE (HOUSTON) (1) REFER TG SHEET ] FOR BORING LEGEND TRIAX AL COMPRESSION
: CRVANE
(2) PEPER TO PLATE A-7§ KOR KEY TO +7 )
DESCRIPTION AND CLASS{FLICATLON § HAND PEWETROMETER .
OF SUBSURFACE MATERIALS, BORING NO.  PH-16
. 40 e
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vy i
&3 McClelland engineers LOG OF BORING (CONT'D) {a001ns o Ri-1%
M ] T ] SATJRAL waizd | . DiLz.Fres
vl = t N L B on wo, JSizi-RlRl
wis i ‘,.:. CONTENT . smEET NE. Junoe 2
e b - 137ieoastic
r..u&; - z - ImMlT v
"EAE ] (TP [
w = ow ) ow o - e ¥
|y = T SOJL CLASSIFICATION w SJLiouID
Sejewl 21 8 AND REMARKS B B3 DTV
Z |owj2%| 2] & ’ . R * URDRATNED SHEAR
= L o o
Al AjwBiZEs w1 2 EEo 15| R STRENGTH
IolsclgglzEel gy = N £ 1
o bl R 2% B I R L B K1PS PER $0. ®T,
Zhladslvelnel v i & i 20 40 E8 1.0 2.0 5.G a.g
L Q fos :
Harg, teddish brown, CLAY witn freguent : | |
\ calcar&ous nodules (1/16" o 1/8") (CH) i ] i .
1 | !
{67.0") ! ; i |
.15 Laminated. hard., brown ang reddisn )
brown, CLAY and SILT (CH/HL) ; ! i ;
} ; : i
et i : , 26
r".'g-l : ’
: ' Lo
: \ 3
20 \ & :
i . i ;
u - \ ;' l ‘ L
o 18m \ =‘ :
- -interlavered, verv 3tiff. reddish e A -
b e - Brown and orownish yeliow, sanoy . - - bt
CLAY ang LAY, 74° to 74.5° ; ! : ‘ :
~stiff, Brown ard light gras beloe i . ; ' '
. s (73.0' ‘ '
-2 — \‘: Haro, revdish brown 2nd light aray. sang .
\_\ CLAY with trace silt (Ci) { ; '
] : :
- NN ! ;
e PN | |
D . % .8
oo - < s
I~ Bottom of Boring at 80.0° ; . ‘
Lo ‘ |
i . i s
-3 : ! : '
! . ' ! : !
C oo
P !
' ' 1
-Gt .
] | |
P A
i : ] | \
.15 i i L
{
i i ; J : i
l L . i
| ' ! “ [ \
. i | . )
b 7 uuk
o | b
L : P
! \ ) 1 ! i
o o |
&0 ! } | |
by P
- 95 o ’ ; ‘ " :
{ .
! | i |
b ' [ f
>_710.'1,1 ' ; ! ‘
SAMPLE TDENTIFICATION: . STRENwiH LEuEND!
e . §ELIT BARREL NOTES: ® UNCONFINEG COMPRESS ION
M o= THIN-WALLED TUBE (HOUSTON) 1) REFER TO SHEET 1 FOR BORING LEGE'D, A UNCTASOLIDATED-UNDRATHED
TRIAXTAL COMPRESSION
(2) REFER TO PLATE A-23 FOR KEY TO <4 TORVANE
BESCRIPTION AND CLASSIFICATION 13 MANC PEMETROMETER
NF SUBSURFACE MATERTALS. Rh+« 16
) BORING ma. RE-16

)

PLATE Atc




o

I3 McClelland engineers LOG OF BORING

BREJEST NECONTALS3ANCE 31ua. - LTRO - Stage one, ARS - moyston. T evas
CLIENT Hoarstoe Trangit Cansuitants

ORILLING BY™clleilang Engineers

SOUIPVENT LEEZ raiiirg to. LPuth MOuATEY SESING Deliy CREW
T¥eg Srew; CRILLER W, 'arein =
METHOD OF BOREMOLE ADVANCEMENT 17e T ENC INEER e ls AT oN Tl
Aet Horary - 5 " 4" pottor discharae 2t |l samea = = DAVE STARTED wmmiiois
, WEIGHTEEALL | Pusr SATE EInyl§mES__- it
e S S el
% 2| HATURAL WATER
i = wl CONTENT w8
Eoy P - n
et ] . |3} eLastie
cwl- ot 3 jzg]emmr v
B pud <
o I I SOIL CLASSI#ICATION 5 (2% Lrquin et ey
AT g £ AMD REMARYS Eoimgl it ow N
F4 oF i < - -4 1
I R SR I maluwi W ov v
eate Al wElE R Wy = EvizZ PR Y
EridmlafBwnl <= i = s @ e "
AR A N P xIPS PER 30, FT.
a Ls - . - .
it vt B PR 10 i S S ool S S ST R 1.0 2.0 1.8 ~.0
\;. fhel: 3LIFE. gars gray. 34ngy wodt with ]
Ny ™ o fletle silt. freguent shell Fragments. ; » ;
i ) occasjonal caicarecus nodules . | : ,
T17u"y and roots 2.0 S
h very stiff, dark gray, silkty CLAY with | . H : i !
s e ’N\ some sand, frequent calcarecus nadules RS- | - I
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20 Handbook of Toxic snd Hazardous Chemicalg and Carcinogens

ACENAPHTHENE

& Priority toxie pollutant (EPA)

°i‘.’uasm-igtitm: Acenaphtheng, CiaMyg, 8 2 whits erystalling solig malting a¢
95 to 97 ¢C.

Code Numbrars: CAS 83-329
DOTY Designation: -

Syneniyms: 1,8-Ethvlenenaphthalene, 1,2‘dehydroacenaphthalene.

Potential Exposure: Acenaphthene acours in coal tar produced during the
high-temperature carbonization or coking of coal, it is used 3s adye intermied-
ate, in the manufactyre of some plasties, as an insecticide and fungicide, and
has been detected in cigarette smoke and gasotine exhaust condensates,

Permissible Exposure Limits in Air; No standards exist,

Parmissible Concentration in Water {1): To protect freshwater aquatic Jife—
1,700 19/%. To protect saltwater aquatic life~an an acute basis 970 ug/Q and

oft a chronic basis 520 19/8. Ta protect human health—-20.0 ug/2 (hased on
ordanoleptic data). '

Determination i Water: Gas chromatography or high performance liquid
chramatagraphy (EPA Method 610) or 42s chromatography and mass spectrom.
etry (EPA Method 625).

Routes of Entry: Ingestion from water cr foods, inhatation.

Harmful Effects and Symptoms: A~ aphthens i irritating to skin and
mucous membranes and may cause vomiting if swatlowed in large quantities,

{The most tharcughly investigatec effect of acenaphthene is its ability to
produce nuciear and cytological changes in microbial and plant species, Mast
of these changes, such as an increase in cell size and DNA content, are assGelated
with disruption of the spindle mechanism during mitasis and the resulting
induction of polypioidy. While there is no known correiation between these
effacts and the biological impact of acenaphthene on mammatian eells, these
effects are reported here because they are the only substantially invastigated
effects of dcenaphthene,)

Points of Attack: Liver, kidneys, skin,

Medical Surveillance: Preplacement and reguiar physical examinations are
indicated for warkers having contact with acenaphthene in the workplace.

First Aid: If this chamical gets into the eyes, irrigate immediately, If this
chemical contacts the skin, wash with $0ap immediately. When this chemicai has
been swailowed, get medical attention, Give iarge quantities of water and induce
vomiting. Do not make an unconscious person vomit,

Personal Protective Methads: Prevent repeated or prolong.d skin contact.

Wear goqgles when eye exposure is reasonably Probable, Wash skin ang change
clothing upon contamination,

Respirator Selection: Chernical cartridge respiratar, pas mask or supplied air
fespirator indicator—precise recommendation awaits definition of allowabie
limits in air,

Dispasal Method Suggasted: incineratian.
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Acataldehyde 2

Refarences

{1} U.8. Environmental Protection Agency, Adcendphtftans: Ambient Water Criteria,
Report PO 204-782 Washivgton, OC (194801,

(2) Sax, N.I., Ed., Dangercus Properties of Industrial Materials Report, 4, No. 1, 38-41,
New York, Van Nastrang Reinhold Co. {1984),

ACENAPHTHYLENE
See "Polynuclear Aromatic Hydrocarbons.”

ACETALDEHYDE

® Hazardous substance iEPA)
& Hazardous waste (EPA)

Deseription: CHLCHQ, acataldehyde, is a flammable ,uvolaulg colorless liquid
with a characteristic penetrating, fruit odor. It boils at 20 to 21°C.

Code Mumbers: CAS 75070 RTECS AB1925000 UN 1089
DOT Dasigriation: Flammable liquid.
Synonyms: Acetic aldehyde, aldehyde, ethanai, ethyl aldehyde.

Potential Exposure: Acetaldehyde can be reduced or oxidized to form acetic
acid, acetic anhydride, acrorein, aldol, butanot, chlaral, paraldehyde, and penta-
erythritol. it is also used in the manufacture of disinfectants, drugs (A4 1}, dyes,
explosives, flavorings, lacquers, mirrors (silvering), perfume, photographic
chemicals, phenolic and wrea resins, rubber accalerators and antioxidants,
varnishes, vinegar, and yeast, It is also a pesticide intermediate {A-32}.

NIQSH estimates that 2,430 workers are exposed to acetaldehyde. Acetalde-
hyde is the product of mos: hydrocarbon oxidations; it is ¥ normal intermediate
product in the respiration of higher plants: it occurs in traces m all ripe fruits
and may form in wine and other alcoholic heverages after erposure to air.
Agetaldehyde is an intermeciate product in the metabolism of sugars in the body
and hence ocours in traces \n dlood, it has been reported in fresh leaf tobacco as
well a5 in tobacco smoke and 1n automobile and diesel exhaust {A-5), It has been
found in 5 af 10 water suppties surveyed by EPA with the highest concentra-
tions in Philadelphia and Seattie at 0.1 ug/? {A-2).

incompatibilitias: Strong axidizers, acids, bases, alcohol, ammonia, amines,
phenois, ketones, MCN, H,S.

Parmissible Exposure Limits in Air: The Federal standard {(TWA] is 200 ppm
{360 mg/m™; however, the ACGIH 1983/84 recommended TLV is 100 ppm
{180 mgsm’), The tentative STEL s 150 ppm (270 mp/m?) and the 1DLH level
is 10,000 ppm.

Detarmination in Air: Acetaldehyde may be cotlected by impinger or fritted
bubbier and then determined colorimatrically {A-8},

Parmissible Concentration in Water: Hurnan exposure to acstatdghvda prob-
ably antadates recorded history, inasmuch as acetaidehyda is the major metabo-
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[ACCHPATIRILITIES /l 7

STRONG OXIRIZERS
CHEOMIC ACID
CALCIUM HYPOCHLOFITE

PERSONAL PROTECTIVE EOVIFMONT
NO NIOSH/OSHA DATA; FECOHMEND
PREVENT REPEATED NP FROLONGED SKIN CONTACT
WEAR IMPERVIOUS CLOTHING
WEAR GLOVES
WEAR FACESHIELD (8 IMCH HINIMUM)

PLACE CONTAMINATDD CLOTHING IN CLOSED CONTAINEES FOR STORAGE UNTIL
LAUNDERED OR DISCARDED

IF CLOTHIMG 1S T BE LAUNTERED, IMEQRM PERSON FERFORMING OPERATION OF
CONTAHINANT *S HAZAPIOUS PROPERTIES

GOGGLES
FREVENT ANY FOSSIRILITY OF EYE CONTACT

WASHING CHEMICALS FFOM THE S IN
AT THE ENG OF EACH WOPR SHIFT WHEN THERE IS KREASONARLE PROPABILITY OF
CONTACT WITH THE SUBSTANCE

EOUTINE CHANGING OF WO CLOTHING
AFTEIR WOEK SHIFT

CLOTHING BEMpUAL TILLOMING ACTIDENTAL COHTAMINATION
THHEDIATELY I¥ [T I3 CONTAMINATED

SPEEIFIC EMERGENCY PROUISIONS .
EYE-WASH EOUNTAIN WITHIN IMMEDIATE WORK AREA WHERE EMFLOYEES® EYES HAY
RE EYFOSED TC GUESTAHLE
QUITY TRENCHTIMG FACILTTIES YITHIN INMEDIATE WOPM ARESN WHERE EMPLOYEES
MAY BE EXFOCSED TQ SuUBCTAMNCE
EATING AND SMOKING SHOULD NOT BE PERMITTED IN IMMEDIATE WORK AREA
WATER FOUNTAIN FECHIEITCD IN WORK AREA

TLSPIRSAION SELICTION (UPFEX LIMIT DEVICES PESMITIEDD

T OMG/M2
- CHEMICAL CARTHIDRE FETTIRATOR
WITH AM QFcANTC VAFDE CARTRIUGE
WITH A Fyen Ox pISH -FEECICTENCY FILTER
-~ SUFFLIED-ATP EESF IFATUF
~ SELT-CONTAIMED HEESTUING AFPARATYS

10 MG/M2

- CHEMICAL CAETETIRE WESFIRATOR
UITH AN DEGANIC "W TOR CAMISTER
WITH A EUME Ck HIGH-EYTICIENCY FILTER
WITH & FULL FACE-PIECE

= A5 MASL
WITH pn QFQAMIT t0B0R CANISTER
(CHIN-GTYI T N PRONT- R FACH-MOUNTED CANIZTER)
MITh oA et rRTELTOICE
L R B Y AL R

- SUPPLTED-» I rr-oTocr
WITH 4 Tt o vy, HELMENT . DF HOCD

= CELE-CONTWINED "%t ™ a) AFPARATUS

WITH & FULL TACE-FIEFE

B P e Py e i L i 1 o oo i M LA A Ui
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UEFLIED-ATE BEIFIEAION _

OFESATED [ FFE7S.FE-DEMAND, POSTTIVE-BRETTURE, IR FWIIM.US-FLOY

HroE ‘3/17
b

u;ru £4) on. u{" *r*# rhtv:rhr“
WITH & HIGW-ESTICIENTY PARTICULATE FILTER

A% MK

- TYFE T QUFRLIST-ATR SEGRIPATOP

- SUFFLIEG-ATF EFE7[EAT20
WITH & FULL TATE-FIECE. SELMENT, O HOAD
OPEYATED I3 FRESIUFE [Dwa00 QR FOSTTIVE-FELSZURE HODE

- TIC T SURELICH-ATR SETFIDATCR

- CUTTLIEL AP BFIY (S
WITE A PULL TOE-RIfTE
OPERATED N PRESSUFE-DEHAND, POSITIVE-FRE3SUSE, OR CONTIN :OUS-ELOM

MOLE

ESIALE
- 1148 MACH
WITU AN GEGANIC VARCY TANISTER
ITHIN-TTYLE OF FERNT. OF EQCV—FHUHTF“ CANTOTTEY
WITY &% HITH-EFE L8 TARTICULATE TILTER
INCLUD Ty PECTICINE FPERIRATOR:
= SELF-TONTALNED FSUATUTYS ATTARATLS

TISER IGHT NG

- SELE-ITHTALSED LERATHIUN APPARATUS
WITH & FULL FACE-FIRCE
WITH A DANIZTES
FoUTE 0% ENTRY INTO B0y
INHALATION
INGEITION
SHIN 98 Z0E CINTACT
SYRPTOMS
TiE [ERITATION
SESPIEATOS D IRE[TATION
SHIN PIGMENTATION
DERMATITIS
BRQHCHITIS
COUGHING
DYSENZA
FHARYNGITIC
FISUAL UISTUYRESHCE
AFDOMIHAL FAIN
NAUSEA
DIAPFHEA
EpITHEL MMy
CENSITIZATIAN DETMATITLY
FIIGT G CTASERNLES T ¢ r RO
TEOTHID TMEMIeAL ST Tt W P IRARLTATTIY MATO T v

U LSERE AHQUATT 0 T IOAS IAALLY LIETEe T LS e
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LE aMLD LHRLN Lonl Uewad o & T wliasdly sk AP ibas Wit amire 1 A Ciiseas
SHIN WITH ZOAF QR ®ILT [ETERIENT § WATER. JF THIS CHEMITAL 1,
SCarS CLATHING, IMuITTATELr REMCUE CLOTHING & WAGH SHIN WITH |
SOAP Ok HILD UETERGENT % WATER. GET MERICAL ATTENTION FROMPILY.

I

TE A PERCOM BREATHES 1M LoF

T AMOUNTS OF THIS CMEMICAL, MOVE THE
EXFOSED FEPSON TQ FRESY AIF AT ONCE, IF BFEATHING HAS STOFPPED
1 FEEP THE AFEIZCTED PERSON WaiM

P
—
-

WANS

EYES
SRIN
FESPIRATORY SYSTEM

STATUS OF EEGULATOFY EMDQPCEWONT

OSHA STANDAFD ZOCERIALO, L2070 HAZARD COMMUNICAT ION

FEOUIRES CHEMIZAL MAMUTACTURERS AND TMPORTERS 10 ASSESS THE HAZARDS
OF CHEMICALS WHICW THEY PRODUCE OR IMFOET, AND ALL EMPLOIENS HAVING
WOSHELATES IN THE HAMYFATTURING DIVISION, STANDARD INDUSTRIAL CLASS-
ITICATINH CIDES 20 TURCUGH 39, I0 FRQUIDE INFORMATION TO THEIR EMPLOYEES
CONCERNING HATARDIUG CHEMICALS RY HEANS OF HAZARD COMMUNICATION PROGKAMS
INCLUDING LABELS, HATYERI L SFETY DATA SHEETS, TRAINING, AND ACCESS T0
WRITTEN KECORDS
£RFRT3280 11,2092

ECLLOWING O5HS STSHDARDS SPELICARLE TO SUBSTANCES LISTED 29CFRIS1O,
OTRHERWISE ADVISE:

QEMA ETANPARD IMCEEINLA N4 JENTT

25Fa CTANDARD JOTTELONG 174 PLZPIEATORY PRUTECTION

Q38N STANTARD JUCERIILOLI0Y ALR CONTAMINANIS
TAKLE I-1

OSHS STANTAED 20CTRITIOLIY ACCESS TU SMELOGEZ EXPOSUFE AND MEDLCAL
RECORDS

JSHA STAMDARD ZACE®INI0, 1990 £0AL TaR FITCH VOLATILES
OSHA STAMDARD 270FE1910.122  PERGONAL FROTECTIVE EQUIFmENT

OSHA STAN[ARD 2MTFPIOI0. 141 SANITATICON

OSHA STANDARD 29CER1IMI0.151 MEDICAL SERVICES AND FIRST AID
OSHA STAHDARD 29CTRIN10.173  EYE AMD EACE PROTECTION

ANPEETIT PRERTne fenoorentve ap ATLFRATIONS THAT CHPMICAL SUPSTANCES
CELIL TDAIE oo T om0 0 BEALTH v N Bl T

BEONIFES MANUUAC T EDT o CURTAIN PROCESSOES nF CHEMID L SURSTANCES
AMGOMTOUFES T pEER Rt OF SIGMIEINANT ADVEPTE PEATTLONS TO HEALTH
OF 7007 COUTROMNENT A1L7 0 T HAVE BLIN CAUSED i @ SUIST-MUE OR

dERYUPE. EPn Wiy PPIT UMD REGUITD REPORTING OF SUCH RECOFDS.

AL A O Ll T SN A e i et
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SERSTAXCE LIRTED I0VIT 39EI7arosy CONTECL AQT INUENTORY

SUESTAHCE [ISTER &7 "0% 77 PR Iant UNDER CLIAK 0 TER AT
367

THIS SUPSTANCY TESTEMR FO9 2 5TFNIC/ORGAN TOXIMITY
®Y THE FODD ARD DREUD ATMINISTRATION (FDa)

THIS TUESTANLE TESTRD F'F CUHARMACOL INET IDS/HEFANNLINH
Y THE FOQD an[ DEUD SATMINISTRATION (EDW

TR SUTITARCD TETTDN D08 D UGCNEMTOAL JCETLULAR TIGEUE £IEDTTS

BY THE EON[ <50 D0 ATMIMISTEATION (EDM)

RISV IOCEINTRT O S T0ETSRMENT IN DEVELOFYENT, [ROTRISS CLEA
ACT (Cafd

AN AR

ANALTICAL METHODLS TOUET TE<EMT COMPLETED, PUBLISHED CLEAM 4ATER

acT (CWAs

MO ITTLING LEVELS ASIIURCMINT TOMELETCDPURLITHID CLEAK URTER

AZT R

ACKITORINT, LECDLT Mt

JESEARCYH AND [EVELDS

SOATLIL TECRmpoT, rr

STUET T CDAPLETER/PUBLITUED DHERSY
CTOATT (ERDIAY

LIETHT IM REVEL 4ENT FYNRELSS TLEAN

WATER ACT ofhs

CHITOUINE LECING ARtEURONECT IN ULLELOF4ENT [EOTRESS LEAN ALR
(T (Cad
PESULETIN rn::n;zr TIOw TITANIET C06TRIL AT TIOA

SECTINY

SrEesane et e s

STETE NE CALIC fupn ADMISITTEATIVE €0

TITLE 22. 30Tiap cToeorTy
DIVIZIR0 4, o JEOONTHTAL PECLTH
;
L

FL‘AL?( “. T 3 ru o u,'su_,y,rn_:'_'u* S TR g

TUHITA TS T SECETRTSON L onNgEnT Toppeieg 1T oo

PN

IN[USTRIES AND Ty 00 EOLCOT TS, SETTLEMENT ARECTHHT ERTHEEN

LR TEA AND NAT YA LT LyoCs {rtrgil’f.l: TOMeTL, BTN

Late R

L8, DITYRICT <CURYT Dir7o 770 0r cCoLUMD LA, JuME T, 1974,

FITE LB, P"- 1“77. NODITIEn MARCW Q) 1977, SITE

TZEPCIQ32, OO0 a7 Anpoana Iy O OCTORER 25, 1922

GUESTANCE SURITLT T FOIUIRT-CNTS OF ALNDRAL {'TECTPr SERTY CROER
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CHAFTER 2.5 G CALIECEAIN LAEGe 00y

HATIONAL TOVI ap0ie FE2nEAR (RTEY [0 UTTED 1037100 DEROUSTENTED
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Y]
|93

18ER14153 S4/00

AICERITILINL TORLET PTOROTARIOUY MATLRIAL3, THETR LTIRRIFTION,
FEIPER SHIPP[NG NAME, TLASS, LAFEL, PACKAGING, AND OTHER RE-
ml"pEHtHTf“

TESIGNATED TN HAZAFDTU'S MATIDTALS TABLE 45 HAZSFDOUS MATES-
1L, (UNDER M.0.S CATELCPY) FOF THE PUFRFOSE OF TRANSFORTATION.
A1FRLS99% 0471576
4ZTRIATED 05,7220 (AMINDMENT)
$TEPAGAZN G7/10/80 (AMENDMENTY
A%FRGIOB0 09/18-80 (EMEMDHINT)

ATERTA04Y 1171080 (AMENIMENT)
JEFRIT739 0371981 AHENDPREUT)
AGER1I923% 03730731 (AmUubanyT)

SUHGTANCE LISTED BESOUPCE COMSERVATION 56D PECOUSEY ACT (RCEA)
$2CERIG1.32 EFA MAZARDIUS WASTE WO, KOZ2! DISTILLATICN BOTTOM
TekS FPOM THE FEOBUCTICM OF PHENOL/ACETONE EROM CUMENE. ()

82

EETANCE LL"TEI FESCUFLE CONSERVATION AND PECOUERY ACT (ECFA)

4TLERIGLLI2 EPA HAZZSOOUS GAGTE NO, KN24: DISTILLATION HOTTOMS

EESH THE PEOTUCT 1M CF EHTVALLC ANKYDKIDL FROM MAFHTHALEMI. (T}

LSCERITND, SUFELERMENT | - COMMCDRITY [NTEFIFETATION 241 CHENICALS
JALITATED LICEWSE FEQUIFED ECR REXFORT YO LIBYA, HOKTH KOREA, VIETNAM,

IEMPUCHEA, OR C28h

15FES9942 1236 20

11FF23942 04 29 7]

ITFR143 01/05.82

47ER41512 /2L 8

b ZRG1BGO 11717 92

47FRS9124 12/20 2 -

JESTANCE LISTED WEST VIRGTMNIA DEPARTMENT OF LARDF LISTING OF

[aB)
St
u :Hprr\ur ('”{‘S‘V'_f‘l‘ L'“

HERITAL CHEVTILLANTE ’uw VRED

ClufEal #lebrr 70
ALERSLT I’P“- ﬁ”h FEEORETT P ALLEGAT M THAT CRUMICAL SUOSTANLES
CAUSE STANITICANT APVESSE FEAUTIONS TO HEALTH OR THE ENVIROHHENT
TOXIC SUDSTANLES CONTRUL ACT (ISCA) SECTIQN 8/7) RULE PERUIRES
MANUEACTUREERS AND CEFTAIN FRCCESSORS OF CHEMICAL SUBSTANCES AND MIXTURES
TO EELY WECORDLS T2 SINnIELCANT ANUERSE REALTIONS TC SPLOYEL HEALTH FOR
30 YEARS
4§7ER38197 083293 .
49ERIVTIT 03730 23 «SFLECTINE DATE COMRECTINM)
FESPIRATORY HISTOPY
FRE-PLACEMENT AMD ANMIAL FANS
FHYSICIAN EXAMIMAT ION
IMBUSTR IAL EYPOSURE HISTORY
CavpIfuAatULAR LISEME
CHEONIC RESFIRATORY DITEASE
L4 BY [7 CHEST PLé. ¥-FoY

SHIN EYAM

SRUTUM C1T0L G/
l_r(," “ I Y
T S S
SERRTRLES.
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. a6 Handbook of Toxic and Hazardous Chemicals and Carcinogens

DOT Designation: Nonflammabla gas,

Potential Expasures: Argon is used as an inert gas shield in arc welding;
't is used to fill electric lamps. 1t is used as a blanketing agent in metals re-
fining (especially titanium and zirconiumy),

Permissible Exposure Limits in Air: Thare is no Faderal standard. ACGIH
lists argen as a smple asphyxiant with no spec:fied TV,

Permissibla Concentration in Water: No criteria set.
Routes of Entry: tnhaiation and possibly skin contact with liquid argon.

Harmful Effects and Symptoms: The gas is a :impie asphyxiant as noied
above. Tre fiquid can cause frosthite.

Disposal Method Suggested: Vent to atmosphere.
Reference:

1) Sax, N1 Eg, Dangerous Properties af Industrigl Materiais Report, 1, No. 5, 36-37,
New ~York , 'Yan Nostrand Reinnhoid Ca. 11981,

ARSENIC AND ARSENIC COMPOUNDS

@ Carcinogen (IARC) i11) .

& Hazargous substances (Some compounds, EPA}
Arsenic compounds classified by EPA as hazardous substances
are. arsenic disutfide, arsenic pentoxide, arsenic trichioride,
arsenic trioxide and arsenic trisuifide. Also the EPA has is-
sued rebuttable prasumptions against registration (RPAR's)
for severat arsenic-coriaining pesticides as follows: arsenic
acid, cacodylic acid. calcium arsenate, DSMVA. lead arsenate,
MSMA and sodium arsenite

& Hazaraous waste constituents {EPA)

® Priority toxic poliutant {EPA)

Description: As, etemental arsenic, occurs o a bmited extent in nature as
a steelgray metal that is insoluble in wazier, Arsenic in this discussion includes
the element and anv of its inorganic compounds exctuding arsine. Arsenic tri-
oxide (As5,0y), the principat form in which the element is used, is frequently
designated as arsenic, whire arsenic, or arsenous oxide. Arsenic i5 present as
an impurity in many other metal ores and is generally produced as arsenic
trioxide as 3 by-product in the smelting of these ores, particularly copper. Most
other arsenic compounds are produced fram the trioxide

Code Numbars: (Etement) CAS 7440-38-2 RTECS C50525000 UN 15588
Typa of Compound/Label Designation: Pgison,
Synonyms: None.

Potential Exposure: Arsenic compounds have a variety of uses. Arsenates
and arsenites are used in agriculture as insecticides, herbicides, larvicides, and
pesticides, Arsenic trichloride is used primarily in tha manufacture of pharm-
aceuticals, Qther arsanic compounds are used in pigment production, the manu-
facture of glass as a bronzing or decolorizing agent, the manufacture of opal
glass and enamels, textile printing, tanning, taxidermy, and antifouling paints,
They are aiso used to control studge formation in lubricating oils. Metallic
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' arsenic is used as an alloying agent to harden lead shot and in lead-base bearing
materials. It is also alloyed with copper to improve its toughness and corrosion
resistance.

EPA estimates that more than 6 million people iving within 12 miles of

' major sources—copper, zing, and lead smelters—may oe exposed to 10 times the
average U.S. atmospheric leveis of arsenic. The agency says that 40,000 people
living near some copper smelters may be exposed to 160 times the national .

l atmospheric average.

Permissibla Exposuse Limits in Air: The Federal standard for arsenic and its
compaunds was previously G.5 mg/m3 of air as As. In 1973, NIOSH proposed
{1) the lowar recommendad standard of 0.05 mg As/m” of air determined as a

l time-weighted average {TWA) exposure for up to a 10-hour workday, 40-hour
workweek, Then, i November 1975, OSHA proposed a workplace exposure
limit for inorganic arsenic at 4 ng,"m3 (8-hour, TWA). The economiz impact of
such a standard has been assessed (2). The previous standard of 500 ug/’m3

l far all forms of arsenic would remain in effact only for organic forms,

A 1975 NIGSH document (3) proposed that ingrganic arsenic be controlied
50 that no worker is exposed to a concentration of arsenic in excess of 8,002
mg:rf {2.0 ug) as determined by a 15-minute sampling period. Finally in 1978

l 3 sta~dard was prornulgated (4) which limits occupational exposure to inorganic

arsernc to 10 ugim’ huglmJ of air) based on an 8-hour timeg-weighted average,
The ACGIH 11883/84) TWA value for arsenic and soluble compounds (as
I Asi .2 0.2 mg;m". Arsenic trioxige production is categorized as "suspect of car-

0GGS16

cincaznic potentas for man.” As a first step toward regulating industrial emis-
siorns of inorgarmic arsenic, EPA has iisted the suBstance 3 a hazardous air poi-
jutan1. as defined under the Clean Air Act and the agency s proposed airborne
cart nogen policy,

Determination in Air: Coliect.on on a filter and analysis by atomic absorp-
tion spectrometry (A-1). See also (A-10).

Parmissible Concentratior. in Water: To protect freshwater aguatic life—
tota: recoverabie trivalent inorganic arsemic never to exceed 440 pg/L. To protect
saltaater aquatic fe—508 ug'Y on an acute basis, To protect human health-
orefarably zero. A value of 0.02 ug/% corresponds 10 a human health risk of 1in
109,000. EPA nas established a maximum arsenic level of 0.05 mg/t. This does
not agdress carcincgemicity and s under review,

Aliowabie arsernC levels i arinking water have aiso been set as follows
(A.£5):
Seutn African Bureau of Standards 005 ma/s

¥oriq Heaith Organization 0085 mo/t
Federal Reounic of Germany (1975} 0.04 mg/i

Determination in Water: Total arsentic may be determined by digestion fol-
lowed by silver diethyldithiocarbamate: an aiternative 1s atomic absarption;
another is inductively coupled plasma {ICP) optical emission spectrometry,

Routes of Enwry: Inhalation and ingestion of dust and fumes,

Harmful Effects and Symptoms: Local — Trivalent arsenic compounds
i are cosrrosive to the skin, Brief contact has no effect, but pralonged contact

results in a local hyperemia and later vesicular or pustular eruption, The moist
mucous membranes are most sensitive to the irrivant acticn. Conjunctiva, moist
and macerated areas of the skin, eyelids, the angles of the gars, nose, mouth,
and respiratory rucosa are aiso vutnerable 0 the irritant effects. The wrists
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are common sites of dermatitis, as are the genitalis if personsi hygiens is poor.
Parforations of the nasal ssotum may occur. Armanic trioxide and pentoxide
are capable of producing 3. » sensitization #nd contact dermatitis, Arsenic is
#so0 capabie of producing keratoses, especially of the psims and soles. Arsenic
has been cited as 3 cause of skin cancer, but the incidence is low.

Systemic — The acute toxic effacts of arsenic are generally saen following in-
gestion of inorganic srsenical compounds, This rarely ocours 2. industriat
setting. Symptoms develop within "4 to 4 hours following ingestion ard are
usually characterized by constriction of the throat followed by dysphagia,
epigastr.¢ dan, vomiting, and watery diarrhea. Biood may apoear :n vomitus
ang stoois. If the amount ingested is sufficiently high, shock may deveiop due
10 severe fluid loss, and death may ensug in 24 hours, It the acute effects are
survived, exfoliative dermatius and peripherai neuritis mav davelop.

Cases of acute arsenical pasoning due to inhalation are exceedingly rare :n
industry. When it does nccur, respiratory tract symptoms —cough, che.! pan,
dvspnea—q:ddiness, headache, and extreme general weakness precede gastro-
ntestinal symptoms. The acute toxic symptoms of tris2ient arsenrcat posson:
:ng are due to severe inflammation of the mucous membranes and greatly in-
creased perm@ability of the blood camilaries.

Chronic arsenical poisoning due to ingestion s rare and generaily contined
0 patienit taking prescnibed medications, However, it can pe a concomitant
af inhaled norganic arsenic from swallowed sputum and improper eating habits.
Syrrptoms are weight 'oss, rausea and diarrhea aiternating with constipation,
sigmentation and eruption of the skin, loss of hair, and peripheral reunitss.
Chron-c hzpatitis and cirrhosis have been described. Polyneuritis may Se the
saiient feature, but more frequently there are numbness and paresthesias of
"giove and stockmg" distribution. The skin lesions are usually metanotic and
keratotic and may cccasionaily take the farm of an intradermai cancer of the
squamous cell type but without infiltrative properties. Horizontal white fines
istriations: on the fingernails and toenails are commonly seen in chronic arsen-
cal poisoning and are considered to be a diagnostic accompaniment of arsenical
Dolyneurnius.

Inhalation of ingrganmic arsemic compounds s the most common cause of
chronic poisomng in the industriai situation, This condition is divided :ntoc three
thases based on signs and symotoms.

First Phase: The worker complains of weakness, 'oss of appet'te, some
rfausea. ocCasional vomiting, 3 sense of heaviness in the stomach, and some
Garrhea,

Second Phase: The worker complains of conjunctivitis, and a catarrhal
state of the Mucous membranes of the nose, laryny, and respiratory passages.
Coryza, hoarseness, and mild tracheobronchitis may occur. Perforation of the
nasal septum s comman, and is protably the maost typicat lesion of the upper
respiragtory tract in occupational exposurg to arsenical dust, Skin lesions, ec.
zematoid and allergic in type, are common,

Third Phase: The worker complains ot symptoms of peripheral neuritis,
initiaily of hands and feet, wnich is essentially sensory. In more severz cases,
motar paralyses occur; the first muscles affected are usuaily the 10e extensors
and the parone), in only the most severe cases will paralysis of flexor muscles
of the feet or of the extensor muscies of hands occur,

Liver damage from chronic arsenical poisoning is still debated, and as yot the
quastion is unanswared. In cases of chronic and acute arsanicai poisomng, toxic
effects to the myocardium have been reported based on EKG changes, These
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findings, howaver, are now largely discounted and the EKG changes are ascribed
to electrolyte disturbances concomitant with arsenicatism, Inhalation of arsenic
trioxide and othar inorganic arsenical dusts does not give rise to radiological
evidence of pneumaconiosis, Arsemic does have a depressant effect upon the
bone marrow, with disturbances of both erythropoiesis and myelopoiesis. Evi-
dence is now available incniminating arsenic compounds as a cause of lung
cancer as well as skin cancer.

Skin cancer in humans is causally associsted with exposure to inorganic
arsenic compounds in drugs, drinking water and the occupational environment.
The risk of lung cancer was increased 4 ta 12 times in certain smelter workers
who snhaied high levels of arsenic trioxide. However, the infiuence of other
constituents of 1ne working environment cannot be excluded in these studiss.
Case reports have suggested an association between exposure to arsenic com-
pounds ang blood dyscras:as and hiver tumours {14},

Points of Attack: Skin, eves. respiratory system.

Medical Survedlance: In preemployment physical examinations. particular
attention snouid Se given to allergic and chromic skin lesions, eye disease, pso-
tasis, Chronic eciematous dermatitis, hyperpigmentation af sikin, keratosis
and wans. baselir2 weight, baseline biood and hemoglobin count, and baseline
urinary arsenic cdeterminations, in annual examinations, the worker's general
health, we:ght, and skin condition should be checked, and the worker observed
for any ewidence of excessive exposure or absorption of arsen:c. Chest x-rays
and lung function snould de evaluated; analysis of urine, hair, or nails for arseric
should ce made every 60 days as long as exposure continues. See atso reference
(10

First Aid: [rrigate eves with water. Wash contaminated areas of body with
soap anc water,

Personal Protective Methods: Workers snouid be trained in personal hygiene
and san:tation, the use of personal protective equipment, and early recogni-
tion of svmptoms of absorption, skin contact irritation, and sensitiwity, With
the exception of arsine and arsenic trichloride, the compounds of arsenic do
nat have odor ar warning qualities. In case of emergency or areas of high dust
or soray mist, workers shodlg wear respirators that are supplied-air or self-
coniamed posibve-pressure type with fuliface mask. Where concentrations
are ‘ess tman 100 x standard, workers may be abie to use halfmask respirators
with repaceabe Just or fume filters, Protective ciothing, gioves, gogdles and a
rood for head and neck should be provided, When iiquids are processed, im-
pervious cothing snouid be supphed. Clean work clothes should be supplied
daily and the workers shouid shower prior to changing to street ciothes.

Respirator Selection: See reference {15,

Disposal Method Suggested (A-31): Arsenic—elemental arsenic wastes should
pe placed in long-term storage or returned to suppilers or manufacturers for
reprocessing. Arsernc  pentaselemde—wastes should be piaced in long-term
storage or returned 1o suppliers or manufacturers for reprocessing. Arsenic
trichionge—hydrolyze to arsemic trioxide utilizing scrubbers for hydrogen
chipride abatement. The trioxide may then be piaced in long-term storage.
Arsens¢ trioxide—iong-term storage in large siftproof and weatherproof silos.
This cornpound May also be dissolved, precipitated as the sulfide and returned to
the supphiers (A-38).
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Washington, OC {1973).
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1875),
(3) National Institute for Occupational Ssiety and M
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New York, Van Nostrand Reirhowd Co. 11987, {Arsenic Acid, Arsenic Pentaxide,
Arsenc Tribromide).

(14} See Reference (A-62). Also Reference (A4}

(151 See Referance (A 50O) far Arsenic Trichlonge and Arsenic Triaxide,

{16} Lederer, W.H, and Fensterheim, R.J., Arssne: Industrial, Biomedical ane Enviran-
mental Perspectives, New York, Van Nastrand Remnhoid Co, (1983),

(17) Sax, NI, Ea., Dangerous Properties of Inaustriat Materiais Revort, 3. Nu. 5, 44 50,
New York, Van Nostrang Reinhold Co. (1983}, (Arsen:e Suifide),

(18] Sax, N.f., Ed.. Dangerous Proverties of inaustrial Materiais Aeport, 3. No. 5, 5068,
New York, Van Nostrand Rewnnoid Ca, (1983), {Arsenic Triaxida).
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(20}  United Nations Enviranment Programrne, 18P TC Legal File 1583, Vol. I, ppo VII/S50-

55, Geneva, Switzerland International Register of Potentially Toxic Chemicals
{1384),

ARSINE

Description: AsH, arsine, is 3 colorless gas with a slight ga

which cannot be considered a suitable warning property in conce
low 1 ppm.

. Gode Numbers: CAS 7784-42-1 RTECS CG6475000 UN 2188
DOT Designation: Pojsan gas and flammable gas.

rliclike odor
ntrations he-

Synonyms: Hydrogen arsenida, arseniuretted hydrogen, arsenic tribydride,

esith, Criteria for o Recommende
Seandarg: Oecupational Expoture ta Inorganic Arsanie, NIOSH Dec. No, 74-11p,

eaith, Criteria for a Recommended
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C.HNC

TiV. 10 mg/m?
STEL. 15 mg/m)

Benomvi 1s 3 white crvsia.line soid. whneh has a more
Cudar werght of 29032 It decomposas withoyt meiting and
ha> 3 neghmible vapor pressure indicanng exposure would
be 7 partculate jorm Verv shightiv saruble in water. 1t 15
sGiubie in xviene acerone gmernvitormamide and chloro-
for~— "V Flyorometric and coiorimerrsc- and liqusd chroma-
tographic pracedures !or determ:mng residues of beng-
mv: have been publishes

Senomvi 1y the common rame 10r the tungicige and
ascancide

Tre acute oral LDy ror the rgte 1 210000 me kg The
acule skan gnsarnnon L0w 107 ™he 30Dt s > Y1000 me kg
Az2nCalon 10 the shaved 1nLict san Nt 1en maie guineg
DET 31 23Ch {evel 3% aaueous suspensmIons (oMmaimrg 3
122 ang 153% benomyi as the active ingregent in g 30%
wenanie powder resuited n negnpibie rrirgtion One o
ter 2uiNea DiRS ~ad mud envirema two Savs alter apohca-
ticrm at the rign rate All gunea pigs 3t Ihe two lower rates
ang 1 3 CONTTo! showed AO 1Irrddhion atter two Javs ' in-
$11 450N IALO tre eves o1 rabb's or W mrg o1 v 50% powe
der = 01 me ot 10% suspensicn (n muneral o Caused only
lemoorany Muid comunctival irnration o The agute ahala.
tos tCyg s 22000 Mg ™ (> 2 mgrt) tor ravt and s
equ-vatent 1o >825 mg mI1 (> J825 megsLi tor dog tor
four-nour exposures HistoIog:Cathy there was reducton of
spermalogenc adtivity i some animais With regard to thig
6L vty ne-enect tevels for beromvi for tour-hour expo-
sures are equivalent to > 100 <310 mg mr (2 01 <ON
mg L, torthe ratand > 315 <825 mg/me (2> 0325 <0825
me Li [Oof the JOg Adainondiv nileen 1our-rour inhala-
Lior 91D0sy 25 3t [he eguivalent o1 100 me-ms {01 mg. L)
Ot Teromi O«eT a pDerog G Three weeks proguced N chin-
Wa OF MIStCpAIROORIC ingicatiun OF CCuMuiative erects
in tne rat -

A 10w OYCRT O 10Nty a8 Deen tound 10 CHIoMIC Stud-
8% N TwO-yRar 1eed A siydiiet No-ettect fevels 1 the diet
are 300 ppm (D 25%) 1or rats (highest leved fec) ana 00

CONHICH 1+ CH,
N
= “HCOOCH,

spom 1005%) tor dogs Pesticide res:due toleérances have
been establisneg n many fnad croos They are 3s Migh as
15 ppm tor stone truts and 100d a0 ivE 1018TANCAY 7€ as
figh a5 30 pom ror raising Y I a3 three.generation rat re-
production studv N0 (OMBOusd-reiated reproduch:on-ar
factaugn aitte.ences were guserved among cactrgl ang
tesi groupns even at 2500 ppm (0 25%; ine mighest dietary
levet fed in a teratggenic study an ral rether [he outcome
Ol pregrnancy nor emDrvonal desvelooment was drrected
even at 5000 ppm (G 30%). the nignest getary ievel ted ina
domrinant tetnat mutage™mc study n ire rel renomvi was
not mutagenic at (300 ppm (0 23% ) tre n.ghest cietan iev.
ei reg ™

Carditer pf aft showed that rat ng Gog ebminatedg
>99% ot single. oral doses of 2.74C bencmyi v1a the urine
and teces within 72 hours. The ma,or meraboite was me-
thvl  3-hvdroxy-2-benzimidazole-carbamate which  was
present in the unne as glucuromde and. or suifale coniu-
gates Residue data on gog and ral Lissues trom two-vear
chror e teedin g stugies demonstrated that benomyl and #1§
Melapontes do NOL aCCUMUIALe 1A dMr™a: [ISsues

In vigw 01 1he iow Or0er D% aCule ansg Chromic 1oty
the TLV of 10 mg:m* and the STEL ot 15 mg/mi appear
dapprocnate
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'3} 41G.427 (1978,

BENZENE
CeH, )

TLY, 10 ppm { = IO mgs/m}), Appenchx A2 — Suspected
Carcinogen

STEL, 25 ppm { = 7% mgsmi), Appendix A2

Benzene 15 d Colurless. non-pofar hauid. with an odor
characternsi:C 91 drdrmauc hvdrocarbons H hds a molecuiar
weiehi of 7811 a bong pont ot 80.1° C. a melting point
ot 33°C, 4 vapor pressure of 75 mm HR at 20° C ang a

specitic gravilv ot Q87855 at the same temoerdture Ben-
2ene has a tlash pont ot - 11.1° C (closed cup. 12° Fh, mak-
mg 1l & dangerous hee harard 1 wds tormesiv derived ai-
most exclusively by distiliation or ¢oal tar, but now comes
prinatiy lrom pelroleum. enher By exirucion or by dedek -
yiaton of toluens Benzene 5 shghliv saluble :n wdrer out
solubte 1 afl proporuians in giconol, acetone and ether,
Al one hime bentens was an 1mportart solvent. espe-
Cially tar rubbier, 35 a duduent in lacquery and ift pdint rem-
gvers. Al present such uses are I MOst benzene s
consumed 1n the chermicai industy, 35 3 faw materiai tor
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DeNZere avfosure Coud nol Ne retalbiy sshimaterd

THA OtRer wOrker was N a BrOCC ~‘uGier] Riens o
2ver 3 DA O severdl ve3rs Dy Pagrons -k He ngr g rey
Codn! Delow Iur malion 4 Pemoz o™ Ne0Ww Tweive
grams ing suiiered t'om nouse bleeds His penzare exnn.
SuUfe. 3y BshiMmated ‘fOM Several uninan nNoennt deter™ ry.
HONS was 1O 4Doul #) ppm Alier RS exposure o berlene
wds (ermingted. his hiong Orgture Bradudiiv rerurneg (o
normdt The 38 workers i Mg plant were tinwed ud 1or
13 vears atter the use o NapNTRA coniamng benze~e was
JdiBCoNiinyed. “one showed anv SIENs N1 prrmanent nlong
abnnemalities There were !hree deains. mane bemnz rrom
leusermia. it was concluded that 213 com ar henzene vannr
5 5310 TOF OST WOMKErS. BuL TRAL S.nC8 8 MJrgn aF saiety
s smatl 4 TLV of 10 pom was recommangea - Eaac e
4 summary of the 1nAINES 1N The rutoe” spread N naus! s,
came 10 sirrdr CORCIySion

These conrclusions were cons sien’ aofh trose o
Fuchs ™ 1 199 who found varalions 1 (ne Moec 5 ¢
tures ot three workers bul @@ ! Cons.ger thgt Tee
CHRANEEsS were Drovert 10 resyll Irom Trer TErzIeneg i lo
autes 20 19 28 aned 33 pom tRRSeCIA e ree 343 S1alET T Al
he couwid g NG Gala N the eralure o DIOVES Derzere
POISOMNR 1N CONCENIrgfIOns Serow 15 8om ~or cowd ha
fing 4ty 30v @l report which Ciieq relsans (or gecreasing
the Russian MAC 10 5 ppm

Two investigaiors have stucied “=e elrects on -ats o!
exDosures al reidtively iaw levers gt Zenzene L a00r extend.
ed periogs Dewmmann er @8 toung trar after 5 '3 4
weexs 07 3 nour-gdv. 5 davs week evposure 41 34 a~ag 37
ppm._ rats deveioped 3 moderate degree o leukopema but
that none resyited 17om 13 1a 3T ppm Nau e 4099 toung 4
decrease w0 the whits blood cell ¢ounts ot rats tot'ow.rg
756 nours of exposure al 30 pom ot tenzere ¢ a schedule
ot 8 hourssday, 53 davs week Reduced amounis or ONA n
the white cetis, 3 depre:sion /m mvencu e achvidy ang an
ncreass in the raalne numpers Of reg el Dresyrssrs n
the pone Marnow were 3150 obsened

There Mave Deen numerous reviews af e toeg’ ra ot
nenzene 10y CAliON NOIeANIMY 78 1N0se O the g
honmal Agademy o! Scenres n 19745~ 3na the GOS8
criter @ Socumen! an gefzend pubnsted a 1974 0 g 3
resuil O 1rs extremeny [Aagrouen review. NIOSH rezom.
mended 3 workplace tme weighteg g.eraee stgnaard o1 190
ppm. with g celhng o 23 pom

In 197 hawever NGSH ssued a rewsed recommendg-
Hon 10r an OCCLDALIONAT éxposure Stanttdard for Denzeng !
The ey tQ thas recommengan:on s the statement in the
wtrogudion that “Because it s Aol 3l present possibie 10
estathsh g sdte evposure level ior d carcinogen. the SOSH
TECOMIMPNA1on 15 [0 rosSIECl BYpOsSLre 13 verny [0w ievels
which Can st e cehaply measured in e workodce T A
numaer Of relerenceas are Riven, pnmanily 1o support the
characienzation ot benzene as a carcnogen leukemogen)
Thus most relats 1o leuhemia Cases axsoGiatea with heguvy
heniene exposures, either megdsured or intersed 1fOM 355G-
CAUO0 Wilh nUmeous Cases O 2plasi anemia or other
blooad dvscrasias Others are epraemiQicgic stud@s an can-
cer in which no evidence O The gegree. Or aven 1act o!
henzene exposure 4 cited. Thus \n 3t 18351 two ol these
papers i the worg "henzene  goes Not 4pDEAr In trese
ind other papers the mGdence OF vanous tvpes Of cancer,
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actu,ding 'eukemig was ound to be merer than n -
Reneddt DOPUIALION MONE Lertan 2roups of rudbes wore:
0% MONSON ANG Nakano s 1ouna 35 Cases o leukemia s
1} evpecied, amang cupber warkers 1 wds noted that ten-
Zene nNas been used exiensivelv in (e ryober sndustry byl
s NO ionger emptaved JHPOUZN 1t 15 2 CONtaMINanT Ot ex-
tensively used naphthd solvents The degree of expasure '
nenzene n the rypber industiv quring the first hait ot 1re
1640-1930 decaue mav well have been excessive Wilson'-»
has nored deaths and blood dbnormauhies amaong workers
iy the rubber indusirv during the war vears who were ex-
posed On INE dverage. 10 Concentrat:ons 0! benzeng vapor
of 100 ppm Neither Monson-Nakano of other aurthors of
simifar  papers quoted 0 the NIOSH upoate mennon
whether ar not aplastic anemia or other BIond dvscrasias
apart rrom feukermia, occurred in (he grouns of workers
that were stucheg '

Nevertheless QSHA n 1977 souea an Emergency Tem-
porary Standara (ETS) # estabiisning 4 TWA himit of 1 ppm
far benzene vapor (Enfarcement of this slandard was vord-
ed by the courist Much of the evigence substantiating th:s
action was the same as [Nal quored :» the NIOSH update
However one acditiona: paper was ¢.1ed by Infante ef
HYT A which mine feukemia deatrs were reparied from
W rubaer M Cashing PIaNts whore penzane vapor cor-
centran.ons altegeqiv ranged rom G 1a 13 com This report
was cnticaily examines n O5SHA hearings on 3 permanent
yiangard with essenbigiiv the same crovisions as the £T735
wren were reid guning tne summer ot 1977 The gata on
nerzeneg exposule in [he Lwo plants m gQuestion, especiatiy
dufing the LISt part ot the ren vear emaigyment penad
(1940 1o 1930) COovered Dy 1he Siudy were tound to be in.
compiete, unfeuaple ang <ontradictary. Even n 1974 4
~tOSH report Of one Gt the plants ivolved, or ils succes-
L0f . showed (oncentral.ons in excess ot 15 opmMm At severa:
igcat:ons B A studv by Harns et a9 on 1973 and 1974
revealed simiar bingings, althougn the overali average ot
au sampe resulls was shightly above 1 ppm Duneg the
penod 1930 10 1943 or 0. when many of the nvotved
AOtkers were empisyved the permiss.ble concentration 107
nenre~e exposure 1A% srangard) was 100 ppm in com-
mon wi il ihe papers Ciled by the SNIOSH update no intor-
mMalion on CINer DICCA ADNDrManities was given n the in.
rarte report

Epicdemioingic studies o workers exposed 10 measured
low comcentrations ol benzene vapor have vielded rega-
nve of inconclusive reswts. Thorpe &t arter stugving the
occurrence o} leukemia it a poputaiion ot 38.000 workers
i 4 vanety ol furopean cetroleum dng petrocnemical op-
eraglions, some ol whom were exposed at levels Of benzene
Ihat occasionatty reaches 20 pom over a period of ten
vears. tnung that deaths trom leykemia “were nol abner.
mal’ 10F the countnias invoived (18 va 21 2] avpectea)

Retrospecl:ive stydies o emptovees ot a isrge chermical
company. exposed for many y£ars (0 benzene, mastlv at
Iow tovely, revedied no excets Tortahty 48 A cohprt o
594 warkmern were ivided (010 Ol exposure groupsy very
1Oow eUDOSUTEeY lesy than 2 pRpmMm 3% nme wewghieg verage
(TVW A {ow exposuras, 2.9 ppm maderate exposures, 9-24
ppm  and bigh exposures above 13 pom o many dreas
Hefe was exposyre tu other cnemcals as wel 45 lo ben.
zene The duration ot expasure was also givided :nto tour
grouns. wilk 186 workers Having 1n excess o 20 vears

060522

Of 122 deatns [wo were dug (D aN8MIg AD 1O 1ayke-
miad ana oNe v 3d leyke™i3 a5 a compucabion Of 1hese 1ve
Cases Chhv 0Ne 4n JLICDIv-ConIrmed permc:ous anemg
MOl e 3 DreviGus @vOosue 1o BRNIeNe O suminhiance
5520 pprm monins The other anerma feat~ 3 agriosed as
being ot the apiastic tvpe, way of 3 warker w.th 431 ppm
manths o1 benzene esposure Two o The 18 kemiy (ases
nvoinved exposures of 343 and 305 pem mopatng re-
spechivety winie the thed was oF 3 workes an oniy 18
opm momns benzene exposure.

To put these exposure dala 1n perspectve three of Lhe
deceased workers had ~ad exposures 10 berzene egu.va-
tent 10 40 vears’ empiOvment A CONCent:anons shigntly
aoove Or Detow 1 poOMm  (Me exposure o1 the igyrth,
spread over 30 vears would have Deer at a Conceniration
ot 003 ppm

The predicted deains rom anema anc leunem:d were
02 and ! respectiveiv The 3¢ that, apart fram the pern
Qous anermia ceath, inere appeared 1o Nave Deen no dose
esponse reiannaship, apparently led 1o the conciusion ut
me authors that "no mortanty Hedings irecti, atrbulal e
to tenzene exposure ware ohsenped’”

The “iOSH upaate manticns the Zorssie~! ohsena.
1ons Gl CRromMosOrmal aterrglions 3550C:aied ~ (n penzene
exposute Dut rurther comments 1that *he imoncations of
hese hindings with respect 1o benzene ieuxemia are sl
not cledr The posstility o1 a Clromosomas 1hstamitty act-
N as & stimuius tor 3 1atent leykemogen:c virus Has been
speculdted ypon Hh This gquestion was discussed at come
lengtn ar "ne inrernational Worksnoo on the Toxcotagy of
Benzere neid 1n Pans in Novemcer 1976 Taugn* had
previous's feported that marked aperrahions were 1ound
only an plants wihere concentrations ot henzene vapor
were beneved (o be between 25 ana 150 opm and Lhat no
$gnInCant changes were chsenved al 12 opm Fornios
however, stafed that there naa been 4 1ew pos.ive. ds wel
a3 negalive, reports ai levers between 5 ana 15 ppm The
consensys Ot opimon was that the ssenunicance of the 1ind-
Mg Of increased Chromosome aberrauons tor the occur
rence Qf benseng feukemia was st net C'ear Maugen ana
Potliny*t reporied that among (13:1aN sNOe workers J/mosi
dii the Cases ar hgemopdtn. que {3 Eenzor wnich lead o
death show fearyres of termingireykemia ang {the iey
Kemias) were ahwdvs preceded Dy apiashs cand:!fions

ODJH'CHS af the warkshop participants rerative 10 the
appropriate TLY 1or benzene were vaned The tinal recom-
mendation was 10 reta:n 10 ppm 3s & permissine T A
whach must Not be exceeded, but 1t was 4iso specihied that
benzene shouid not be empioved when substitute mate-
Hals were avdighle

DeGowin s report!™ o1 & ¢ase of leukemig tollowing ar
dpparent Denzene-tinduces aplastiC anema comntaing d dis-
cuSIon which imphes that [here 5 evigence That aplastic
anefmia per s& mav iead to leukermig, and 1hat getaved
cases of this disease are not contined {0 #plastic anerma
due 10 benzens,

it s the opinton of the Commitiee thal the ¢haractenza-
ton g benzene a4 a leukemagen, biv NIOSH 15 10 egsense
vaud, although benzene mav be what Trunaut kas de-
scrtbed 35 & Usecondary caccinogen 9 An Al notabon
shouid be apphied 1o benzene in the TL\ hsthings

On the ather hand, the Comemutiee daes not agree weth
the NIQOSH recommendal.on of 1 ppm as an oCrupaitona:

9
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exposure :'anaard  ~sofar as the TV can ne detined a5
cuLn a alaaarg Trere v iutle evigence that expasute 10
henzene :: concentrations beiow 25 ppm causes bloug
dyscrassd> * anv kung Setting the TLV at 10 ppm asatime.
wengRleG 4. #TaRe, Drovides an aadded margin nf satety

W the §137C300 15 10 De set at the iowest practicabie de-
tectable it ot 1y TRE gptICh Of S0Me memnDers of he
Commuttae *13t 3 value fower tnam | com shoud be serect -
ed. In the asence Of «nleflanng cybslances benzene vapor
can be megsured with reasanahle accuracy i concentra.
tuons at least as low as 0 1 ppm: 1n (he presence of rertan
nrerrerenc®es ot may oe ditficult (o acheve tne prescribed
accuracy are rehlauinty even & concentrahions sormewnat
above 1 poen

Berayse the etiects the TLV s designed 1o prevent are
Chfoﬂ:(_’ i o-glure, 2 ceqd neg designanon ¢ not appropriate
anrt 3 STEL =t 25 ppm «s recommenaed

Oiner re~aramendat:ons ANSE 1999 30 ppm Czeckn
slovania {1te-9) 1 pp~ 95R 11972, 1 4 ppm DDR 119-]\
16 ppm, Swegen (1973 10 pprm BROD (7974 0 ppm tireats
a5 Carcindoge™)
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118 Handbook of Toxic and Hazardous Chemicals and Carcinogens

Potential Exposure:  Workers in organic synthesis of pharmaceuticals,
dyestuffs, cubbar chamicals. Used as a selvent and chamicat intermediate.

Permissible Exposure Limits in Air: No standards set.

Parmissible Cancantration in Watar:  Na criteria set. Biological effacts re-
viewed (A-36).

Routes of Entry: Inhalation, ingestion, skin absorption.
Harmful Effects and Symptoms: Toxic when ingested or inhaled.

Personal Protective Mathods: Wear long rubber gloves. overails and apron
{A-38).

Respirator Selection: Use self-contained breathing apparatus.

Disposal Methad Suggested: {1) Mix with calcium hypochlornite and flush to
sewer with water or (2} incinerate.

References

(1) Sax,, N.l., €d., Dangeraus Properties of [ndustrial Materiais Reporr. 1, No_ 3, 4042,
New York, Van Nostrand Reinnold Co. (1981),

(2] See Reference (AGOL.

(31 Sax, M1, €d., Dangerous Properties of Industrial Materials Reporr, 3, No. 4, 4042,
New York, Van Nastrand Reinhold Co. (1983},

BENZO{al PYRENE

See "Polynuciear Aromatic Hydrocarbons' also.

¢ Carcinoger (EPA-CAG) (IARC) (1)
& Hazardous Waste Constituent (EPA)

Description: TiyH ), with the struciure

AN

) i

e v
: [
P

Lo :
VT

forms yellawisi crvstais melting at 179°C.
Coade Numbers: CAS 50-32-8
DOT Designation: —
Synonyms: 3,4-Benzpyrene.

Potential Exposure. Benzolalpyrene {BlalP| is & polycyclic aromatic hy-
dracarban (PAH} that has no commercial-scaie production.

8{alP is produced in the United States by one chemical campany and dis-
tripn: ted by several specialty chemical companies in quantities from 100 mg to
% g for research purposes.

Althaugh nat manufactured in great quantity, BlaiP is a by-product of come
bustion. It i3 estimated that 1.8 million pounds per year are reieased from sta-
tionary sources, with 96% coming from: {1} coal refuse piles, outcrops, and




8enzo[a) pyrene 119

abandoned coal mines; (2) residential external tombustion of bituminous coal:
3} coke manufacture; and (4) residential external combustion of anthracite
ceal.

Human exposure 1o B(a)P can occur from its preserice as a by-product of
chemical production. The number of persons exposed is not known. Persons
working at airports in tarring operations, refuse incinerator operations, power
plants, and coke manufacturers may be exposed to higher Bla}P lovels than the
general population. Scientists involved in cancer research or in sampling toxic
materials may also be occupationally expased. The general popuiation may be
exposed to B(a)P from air pollution, cigarette smoke, and food sousces, Biz)P
has been detacted in cigarette smoke at evels ranging fram 0.2 to 12.2 g per
100 cigarettes. B{a)P has been detected at low levels in toods ranging from 0.1 to
50 pob.

Permissible Exposure Limits in Air: 0.7 mg/m? 8-hr TWA {eoal tar pitch
votatilest (OSHAJ, ACGIH (1983/84) cesignates Benzola)pyrene as an indus-
trial substance suspect of carcinogenic potential for man with no TWA vaiue set.

Permissible Concentration in Water: Water quality criteria document for
PAH published in final 11/2/80. Totat PAH addressed. A concentration of PAM
2.8 ng/L1s estimated to limit a cancer risk 1o one in a million (ED 4,

Harmful Effects and Symptoms: B(a)P has produced tumours in ali of the
rine species for which data are reported following different administrations
inciuding oral skin and intrairachea! routes. It has both a local and a systemic
carcinogenic effect. In sub-human primates, there is convincing evidence of the
abiiity of BialP 10 produce iocal sarcomas following repeated subcutaneous
iniections and !ung carcinomas following intratracheal instiliation. It 5 also an
initiator of skin carcinogenesis in mice, and it is carcinogemc in single-dose
experiments and foilowmig prenatal exposure.

Ire skin carciaogenesis studies in mice, 8(aiP was consistently found to pro-
cduce more tumours in a sharter period of time than did other polycyclic aro-
matc hydrocartions, with the possibie exception of DB{a,hlA. 1n a dose-re-
sponse study invoiving subcutaneous injection in mice, the minimal dose at
which carcinogenicity was detected was tigher for B(a)P than for DB(a,h}A and
for MC. However, the latent per:ods were shorter for Bla)P than for DBlah) A,
In studies using intratracheal administration, B{a)? appeared to be less effective
than 7H-dibenzolc,glcarbazole in the hamster (1 ).

No epidemioiogicat studics on the significance of B{a)P exposure t6 man are
ava iable, and studies are insufficient to prove that B1a)P is carcinogenic for man,
However, coai-tar and oiher materials which are known 1o e carcinogenic to

mar may contait BialP The suostance nas aiso teen detected in otiter environ-
mental situations.

Referances

{1} "ARC Monographs on the Evaiuation af Carcinogenic Risk of Chemicals to Moan,
vol. 3 IARC, Lyon, France,pp 91-136 11573).

{2} See Reference (A62). Aiso see refarence (A 64},

{31 Umited Natons Enwironment Programme, interrational Register of Potentiaily Toxic
Chemicals, Geneva, Switzerland (1979,

{4]  Urited Nations Environment Programme, FRPTC Legal File 1983, Vol |, pp VI 121-

22, Gereva, Switzeriand, Internationai Register of Potentialiy Yoxic Chemicals
{1984),
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of 2 isomers, brown crystals, nearly insol in
¥rty most organic solvents. mp(a): 106°, mp(B8):
#1745 @ 20°/20°.

3.4,3-0ENZODIOXATHIEPIN. -
411 oxIDE
cvclo(l 2.1 6.7.3,9,10,10-uEXACHLORO- £ 3,
G-BEOXY- 50.6.9.94-HEX AMWYDRO-6,%-
METHANO-1,4 . }-BENZODIOXA-
ORO- THIEFIN-3-0XIDE

Y, [JHEPTEN- 1.4,5,8,1.7-HEXACHLORO-5-NOR-
L ANESUL- BORNENE-1 J-DIMETHANOL
CYCLIC SULFITE
HYDRO- NCI-CO0566
‘DATA: 3 CODEN:
Bo4s my‘ky(f»iab RPTOAN 42,1507

NTIS** PB213-159

NTIS*t PR3- 159
ARSIM®* 20.9.66
WRPCAZ9.119.70
BECTAS 15.708.76
J0ZDAY -267.71
CTPZAB 8(4),33.64
BECTAS 1570876
mg/kg BSDPAN -.71.76
BECTASL (451379
JETOAS 7,159.74
TXAPAD 22,556 72
TXAPAY 2131572

Raung: TLmY4:under ! ppm
-7 TV Adr 01 mg/m3 (skind
k) “4,165,80. Toxicoiogy Review: DTTIAF
X 435 13 RREVAIL56,107,75. 27ZTAP 3,142.69.
arcinogenesis Bioassas Lample'cd Results Neg-
(NCITR* NCI-CG- TR-62 )

3 experTER, NEO. ETA, Vt&\' VERY HIGH
Y HIGH via derinal routes. A CNS stimulant
n convulsions. A tughly touc orgenochlorine
 whick does not sccumuiate significantdy in
| tissue, Absarption s aprmaily slow but 5 in-
by alcohols, o, mulsifiers.

f azard Dangerous, see chiondes and $ cont-

NIOSH z: DF 6300000

LLOY ANTHE
A ORANTHENE

: " Y DATA- 3
vhg 26w,

TBENZO{AL L K)FLUORENE

CODEN:
CANCAR 12,1154,59

) -- ¢ Determination. Animal positive J[ARC*?

0¥ Review.: 85DHA
X Pc.4,72. “NIOSH Manual
Analwml Methods™ viyp | ll83

Sxper ETA An exper CARC.

000826

2.BENZO-FURANCETONITRILE 377

Disaster Hazard: When heated to decomp it emits acrid
smoke and irr fumes.

BENZOOFLUORANTHENE

CAS RN: 207089 NIQSH #: DF 6150000
mif: C”H‘z; mw: 252.32

SYN: 11,12 pENZO{E)FLUORANTHENE

TOXICITY DATA: 3

skn-mus TOLo:2820 mg %g/4TW.
I'ETA

sci-mus TDLo 72 mp/kg/9W-1:ETA  AICCAS 19,490,863

“NIOSH Manual of Analytical Methods” VOL 1
183,184

THR: An exper ETA.

Disaster Hazard: When heated 10 decomp it emits acrid
smoke and irr fumes,

CODEN:
CANCAR 12.1194,%9

BENZOMFLUORENE

CAS RN: 30777196 NIOSH =: DF 6383000
mf: C;-,-ng; mw: 216.29

TOXICITY DATA. CODEN.:

mma-sat 25 ymolsL.2H CNREA3 39415279

THR: MUT data.
Disaster Hazard: When heated to decomp it emits acrid
smoke and irr fumes.

BENZOFURAN

CAS RN: 271394
mf: CgHsO; mw: 113,14

SYNS:
BENZOXBIFURAN
S )-BENZOFLRAN
BENZOFLRFURAN

NIOSH =: DF s423300

NCI-CE6 106
1-OXINDENE

Currently Tested by NTP for Carcinogenesis by Standurd
Bicassay Protocol as of December 1980, Reported in
EPA TSCA Inventory, 1980.

THR: No data.

Disaster Hazard: When heated to decomp it emits acnd
and irr smoke and fumes.

2-BENZOFURANCARBOXYLIC ACID

CAS RN: 496413 NIOSH 3#: DF 6490060
mi: CoHgO3. mw: 16218

SYN: coumanriLic acip

TOXICITY DATA: 3 CODEN:

ivi-mus LD30: 320 mprkg CELNX* NX #0495

Reported in EPA TSCA inventory, {980.

THR: HIGH ivn.

Discster Hazard: When heated to decomp it emits acnd
smoke and irr fumes,

2.BENZO-FURANCETONITRILE

CAS RN: 6149699 NIOSH #: DF 6550000
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MISSIELE EXPOSURE

LIMIT

. UBR/™3 S9HAB RE Twd - % iG.m3 dann CEILIMNG
S UG-m2 0SHA 30 MINUTE FIDA
' U, =3 ACGIH TWa
F 5 L3 M3 NIOSH HE  MmENDEN 1:2 mISdTE CEILING
PTMAL CARCIMNOGEN « [aR
*USPECT muMAaN CARCTHNGEN  jAF. . NTE, ALDIAl
TAGENIC DATA FTED
OORCL Y RAZARD KRAT ez - TR ITY 3 - DIl TabILITYC 2 - EACTIVITIL -
l FEFZi3TENCE 3
15 & RN MRIFY & BERTYLL . om ach (T35 COMPOUNDS AaRE SEVERE PLULMONARY IRKITANT.,
YImaFr 3hIM IRRITAMTS, AND S¢ I SENSITIZERS. THE PRINCIPAL 2YMETIOM JFE
.ocurs E«FASUKE [5 Dr3®NER.
CHEOM IO INMALATION "AUSES *RERYLLICZISY, Ok CHEONIC PULMONAKY SREANJLG-
STGS 10 THE DISEATf KEGIm- L ITH D13PMEA AND COUSBH -0 PREOGRESSES 117
.— Seia, FmTiluwi, anl WEAar ~EZ D,
GIn LONTRCT WILL ®RESULLD I8 DEe™ATIIIS LEADLMG Tu -~ LERATE AND ZEVERE
JEMNI, IYE CONTACT FRODUCES ZO0JUnCTIVITIS.
l SULuprLd COMPUUNGS AKE BUTH SCUTELY AND CHEONICALL . T0¢IC: INSOLUFLE
COMEPI_oNT - O ARE ONL1 LwFON{CaLlL:r HAZARDOUS.
THEFE I3 LIMITED E. (DENCE FIK CARCINOSENICITY M HuUmaNd AND SUFE[LIENT
LIDESCY DM EYXPEFIMESTaAL AN [mals,  CPIDEMIALGGICAL 3T.JIES PROVIDE
'- [DE 2 THAT Wi CobATaNnl, ELFOISURE TD BERYLLIGMA Mar ZZap T PoLMOnAR:
AN o FEFILLIUM mElal rRutoenl LUNG JumGRDs gn E'H;, SRR L I
YHA_ATION 0P INTeeTrarHSwL L, Anh JSTENISRCIamAS [N f4IfRITS UOLLAOWING
I.“lf‘;"?—/"\_d: ANT s STEAMEDLLL AR DM INI TRT DO,
THE 2+ STANDAY. 43S ADOPTED T FREVENT TO«IC EFFL 7 2UiHZR THam
N L AN
I ML==Md Z L0 3ue w3
Tun =R =T LD i dYn gy 3
D CATELD UANGERIUS TQ LIFE TR HAALTH LOnCENTRAT IOW
l-w;NE SVEZIEIED
2 SICaL DESCRIFTIOM
i--r‘qRD. EF¥ITTLE, nbiar wei{lL AETAL
- MICAL AND PHYSICAL FROFERTIES
I OLECULAE WEIGHT: 1,012
IBOILING POINT AT L ATH, F: S378 F AT S MM HOG
SOLUBILITY IN WATER, /100 5 WATER AT 20C: INSULUBRLL
* o POINT, CLOSEL CUFR, F (Ok OFEN CUP IE 9OC): FLAMMAELE
I';‘HIOR PEESSURE @ 2¢ ¢, MMHG: 1 MM AT 276EF
MELT ING POINT, F: 2332 E
JPPER EXFLOSIVE LIMIT IN AlR, % BY VOLUME: NA
LOWER EXPLCSIVE LIMLT IN AIR, % EY VOLUME: NA

l SPECIEIC GRAVITY: |
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HLoE INATED HWYDEFOLArpINS
TR GaAIDIZERS .
r . TAL in POWDERED EOR™ IS EAPLUZIVE

l SERCREOUS

ydmal PROTECTIVE EGUIPHMENT
I* NIOSH/05HA DATAY RECOMMEND

l Rixtiy] abLbAlics

REVENT KEPEATED OF FRULU#GED SHIn CONTACT
WEAaF I[MPERUIOUS CLOTHING
WwEAK GLOVES

WEAR FACESHIELD (3 INCH mINIMUm

LATE CONTAMINALED CLOTHING [N CLI2ED CONTAINERS FOP STORAGE UNTIL
LAUNDERED OR DISCARDED

IE’ CLOTHIMG 5 T0 KE LAUNDERED,., I~NTOFRM FZFSOM FELEODEMING OFPERATION
DZHTARINANT 3 HAZARDOUS FROPEERT CE

GLES
l’PEUEHT FEASONABLE FROFARILITY O E1E CO6TACT

M I~wn SHEMICALT EREOM IHE
TmhFDIATELr WHEN S Imn RECD
J 0y

I
E3 COmTARIp&aTED
IME CHANDING OF wWhkE JL H[

M

I THERE I3 aANr FOSIIRILI THAT _LOTH{NG mAar BT CONTAMINATED
TN RO TUAL TOLLIN N AD I IDEST AL COMTam Al [0M
;g SETEF Emocd Lre:T PREISKF T3 LEAVING FREMIZES
l D e X A R S SR § U A
,~uﬁ~ﬂ EJUNTHLN WiITHIN TMMELIATE WUORH wiEEA WHERE ZmPLUIEES E(ES
Z*; vl T il TO o Tipiitandd
i DREMNCHING rHLLuIIiEE WITHIm IMmMED I4TE wiwrr Akcs WHEFE EMPLO:
ML FE ZxFDScIl T 3URSTANCE
P e IR TELEIT UM PRER OLIMIT (ZJTTET FEAEmLTTED

—EETI_fE~] g rabRlIcuUlalE rroifiRATOR

chasMd
~ [HH-EEFICIENC ! PAKRTICULATE RESFIRATOR
WITH » FULL EACE-PIECE

HIGH-EEE L o IENMC o PaRTIVULATE roir IRATUR
TYpE "C  SuUPPLI ED ATk KESFIRAIZK
- SUPFLIED-&4IR FESEIRATOR
JITH A FULL EQLE FIiECE, HELMEST, 9k HIOD

OPERATED IN FRECSURE-UDEMAND, FOSITIVE-FRESSURE, OR CONTINUQUWS-FLOW

MOLE
- SELF-CONTAINED EREATHING AFParaATUS

IUQ i3/ M
- FOWEKED AIR-PURIEY IMG KRESFIFKATCER

Fi. [GHT ING
- GSELE-CONTAINED EFEATHING RFPARATUS
! WITH A FULL FALE-®IECE
CPERATED IN FRESSURE-DEMAND OF POSITIVE-EFRESSUKE MOLE

000828
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“FEr o s EDLImL ATTESATION I6MEDIATELLT. COnNThil

i LT aT BE WORN WHEM WORKING WITH THi3 LHERICAL.

T THIS CHEmICAL GETsS ON SKIN, IMMEDIATELY ELUSH CONTAMINATLL

<. mLmiCAalL LES INTL THE <1EZ, 1tMmLDIaTEL T wemord 1=

. o Cio
Ii= Lef:E m™ilNTS © WAaTER, LIETiniy THE LJWER

LENDES

An

MMEDIATEL:Y REMOVE THE CLOTHING AsD FLUSH THE SKIN WITH WATER.

JIN WITH WATEE. iF THIS CHEMICAL PENETRATES CLOTHING,
1
lEI MEGICAL ATTENMTTON FROGMFTLT.

lE \ PERSO® BREATHES IN LAKGE AMOUNTS OF THIS CHEMICAL,

MOVE

THE

A. OSED PERSON TO FRESH AIR AT ONLCE. IF BREATHING HAS STOPrZD
ERFOKM ARTIFICIAL RESPIRATION. HKEEP THE AFFECTED FERSON WakH

l ND AT REST. GET MEDICAL ATTENTION AS SOON AS POSSIELE.

U EXFOSURE:
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“EAT DRCHCHTAL PHNEUMONTIA WITH SERGANISM-SPECIE
l TIVE DIGITALIZE EQF RIGHD ~EafFTl FAILUKE. i
Luwe ZF EQUIVALENT CORTIZOSTERTID, 25-70 rMaslar
TICEEATE HIFERSENSITIVITY FEARITIOH.
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£5% T3 RAPLOYEE PO TUHEE AND MED I7AL

.....

LohA ATANDARD J9CFRDILv. 132 FERSONAL PROTECTIVE ECULRMENT

ISHA STanbiard ZUCERLIG1G,241 SANITATION

dima STANDARD JICERIDLOLIS51 MEDLCAL S8RVILES ANl FIRST wID 'ﬁ
JoMa STANDAKD J9CERID10.122  £0f AND CACE FRUTECT oUW

l SHA I Tawitah D Z9CER L 010,04 JENT ILAT ION

A E&R717 REZORDS Ao KEFORETS 5P aLLEGATIONS THAT CHEMICAL SUBRS1AMCES
! DAUSE SIGHIFICANT ADUEKRSE FEATIIONS TO HEALTH R THE ENVIEBOMMENT B
REQUIRES MANUYACTURERS AND CERTAIMN PROCESSCORL OF CHEMICAL SUBSTANCES e
IAN[I HIXTURES TO0 HEEP KECORDS OF SIGNIFICANT ﬁL‘UERSE REACTIONS T‘J HEALTH
YTy g.} \!*4;.y . ; Ll "b$_:.
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IL:earmwcz LLITED T in sUBITwmoEI LOnlRiL 4.7 LuvEnTORT =
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JESIANGE ESTRELIIAdu w2 CONFIAEMED Or 3 recTED Capl (NDGED FaTswl IRl
laxc:r.aaaaw; B1 [HE ioTERNATIONAL &GENCT EOK KESERFLH UN CaMCER o TARC )

UDESTANCD LISTID w3 HNOQWN TO EBEE CARCINOGEMIC - OR MAY KEASONSEL? BEE AN-
IPATED T3 BE CARCINOGENIC o NATLINAL TOAICOLGGY PROGRAM «NTP THIFLD
JAL EKEFCET ON JAKC INOGENS

OCERZ51.33E) DISCARDED COMMERCIAL CHEMICAL FRODUCTS, OFE-

SPECIEICAT [ON SPECIES, CONTAINERS, AND SFILL KESIDUES THEREOE
COMMERCIAL CHEMICAL FRODUCT OR MANUFACTURING CHEMICAL INTEK-
EDIATE IDENTIFIEDL &S5 ACUTE HAZARDOUS WASTE

SER33084 05/13/80

JBESTANCE LISTED w> TOXIC POLLUTANT UNDER CLEAN WATER ACT (W& . SECTION

I a7 (4,

'JUIRE"Z’\JTS
DESIGNATED IM HAZAKDOUS MATERIALS TABLE AS HAZARDOUS MATER-
Al CUNDER NLDLS CsTEGORY FOF THE TFUFPOSE 0F TRAMEFORTATION.

TARLES OF HAZARDOUS mATERIALS, THEIR DESCRISTION,
Hame, CLaS3, LABEL, PACHRSINS, AND COTHEER RE-
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Som Lol 0 LD oL i AMESIMENT

AVCEF:L NAT [0 aL EmMIGSSTION 2TANDARDS £30R HaZAROOLUS AI¥ FOLLU-

AanNT

UBFarT C - NaTIONal EMISSION STANDARD FOFR BER(LLIUM

APFLIZAaRLs TC E<TPACTION PLANMTS, CEFAmMIC FLANTS, FOUNDRIFEY,
THUINERATONS, AWMD FPROFELLANT FLANTS WHICH PRELUCESS BERYLL IUMm QFEL,

IAINING WASTE, AND MACHINE SHUrs WwHIOCH F&ICESS LERGILLYM, BEER:L-
Lium JIxIDES., OF fAbN: ALLUT WHEMR SUCH oLLUY CoOaTwins mOdRkE THaw
FRLCENT BEN:LL .M otv WEIGHT.

lanaa:s O Do T
A3FRS3SCQ 23792 7%  AMENDNENT s

I CRriilum, BERILLIUM OXIDE, BEF:LLIUM «LLOYTS, OF KEF LLIUM-0ON-

UBPART L ~ NATIOMHL EMISSION STANDARD FOR BERYLLIUM ROCKLET
!ﬂOTDR FIRING

APPFLICARLE TC RULKET A0TOR TEST SITES

BEx9826 04-006. 74
l« 3800 13/03-78 CAMENDMENT /

ECHNICAL ASSISTANLE DATA COMPLETED/PURLISHED CLEAN WATER ACT
i CwWar SECTION 211
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P
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-
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am

;IT
‘NAL!.I'HL METHOD: DEVELOPMENAT IN DEVELOFmENT/PROGRKEZSS CLEGN
Ik AZT -Caa)

I E/EXFISUKRE ASSEGSSMENT IN TEVELOFMENT. “RUGKESS CLEAN AIF ACT
LHH‘

INTRGL TECHNQLUGY DEVELOFMENT IN DEVELOPmENT/PROGRESS CLEsWN
IIH'[ER GCT CUWa)

EST METIHMOD DEVELUFMEMT [d DEVELOFMENT,PROGRESS CLEAN WATER ACT
CWA)

MALTTICAL METHODS DEVELGPMENT IN DEVELGFMENT/PROGRESS RESOUKRCE
lONSEPUﬁTIDN AND FECOVEFTY #CT FLRA:

TOMTRGL TECHNOLOGY UWEVELGPMENT IN LDEVELOPMENT/PROGRESS CLEAN
Ik ACT CARn;

lfDNII”RING. LEVELS MEASURZMENT IV DEVELOFMENT,FROGRESS CLEAN AIR

Co8A

ll-E AULATION PROAULGATED RESUUECE CONSERVATION AND KECOVERY ACT
KCRAY AGLCERIGO

lSDUQCE,»EiPGSURE ASSESSMENT CunPLETEL BUBLIZHED CLEAN AIR
ACT CCER

sl SOBRITANCE COnTROL SET TISCAY SECTION 30Ey INTTIAL
E° oaT o OF :LB TANT IAL RIsi. SUBMITIED T2 EfFa, 1wl

......

HESTANCE LISTED HAZwawDIU3
SIaTe 29 TULIFSRMIA ADMINLITFATING CDODE
CITLE 2. [OCIsL SECOURITY

I 4. ENVIKIMMUN ML HEALTH
EF 7. aIniIcUn STANDARDS €OR MANAGEAEST OF HAZARDOUS AdD
S lRZMEL D SALAFDOUY WS TES
~direTatoe »dPJELT T SEQUIREMESTS OF RENERWL [NDUSTR: ZATETTY ORDEER
calsdy S124 U TITLE 2 4F CALIEQRMIA ADMIn.IRATIVE COLE AnND DIVISION 75,
imITER L.2 UF CALlefpals LAEBOR CODE

SUBSTANTLET LISTED aPFENDIX A& - CONSENT DECFEE LIST OF
"TMDUSTRIES anD TOXIC POLLUTANTS. SETTLEMEMT AGREEMENT HETWEENM
«5. EFA A~nD NATIONAL RESOQURCES DEFENSE COUMCIL, ET Al

We®. DISTEICT COURT GISTRICT OF COLUMEIA, JUNE 7. 1975,

STTE QERCZII20, DOC 1976. MODIFIED maRCH 9, 1979, SITE
SERCIZZZ, DOC 1979 AND aiGe (N ON OCTUBREK 24, 1982,

EQOQERLJJ.Jl TESTING REQUIKEMEMTS FOR NATIONAL POLLUTANT )
ISCHAKGE ZLIMINATION SYSTEM (NPDES) PERMIT APPLICATIUNS
FFENDIX D - TABLE [[I - OTHER TOXIC POLLUTANTS: :
(TOTAL) METAL, (TOTAL) CYANIDE, AND (TOTAL, PHENOLS
ABERLALO3 04s01-83

I‘.‘ W WATER ACT CWA) SECTION 3vd4th)
W B QUALITY CRITERLS FOR UERYLLIUM:
11 UGsL FOR THE PROTECTION OF AQUATIC LIFE IN SGFT
FRESH WAlEFR
I 1100 UG/L FOR THE PROTECTION OF AQUATIC LIFE IN HARD
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liE‘E-Z’-‘*‘dCE LISTED Y doeuiesl ]

' = GE CIFGINIA ITWTE ESAKD CF REALTH
SAFIZIUD WaASTE mAapAnioErtD FIRULATIONS UNDIF AUTNCEITY 10 THE CIDE IE
KGlsein, A3 AdENDEDL, - nmmflbr o, [JTLE 32.0., AKRTIICLE 3, 3SLIL waSTE
l:HA";;".ENT

"  zJBSTANCE TESTED FOK BIGCHEMICAL/CELL_LAaR/TIZSUE EEFECTS
lx iZ NATIZNAL HEAKRT, LUNG, AND BLOOD INSTITUTE <NHLEI)
" 115 ZUBSTAnNCE TESTED FOR PULMONARY TOXICITY

" T NATIOMAL HEART, LUnNG. AND BLOOLR INSIITUTE (NHLEBI)

1S ZUBSTANCE TESTED FOR ImMUMOLOGIC TOXICITY
l’ THE NATIONAL HEART, LuUNG, AND BLOOD INSITITUTE (NHLEBI)

ENERsL MEDICAL HIGTUKRY
OCERT17 RECORDS AMD REFOFTE OF ALLEGATION: THAT CHEMICAL SURSTANLCES
- WSE SIGNIEICANT ADVERSE REACTICNS 70 HEALTH GR THE ENYVIRONMENT
I TOXIZ SUBSTANCES CONTKROL ACT (TSCA) SECTION B¢LY KULE REQUIRES
ANUE=CTURERS AND CERTAIM PFOCESZOKS OF CHEMICAL SUBSTAMCES ANk MIXTURES
3 KEEP RECORUS AOF SIGNILICANT ADVERSE REAZTIONS TO EMELOYEE YEALTH FOKR

» YEAKG
lE-E'REfS'iST wg/2a. 83
ARFFRZT22S <S8/3083 (EFFELTIVE DATE CORREZDI N

_____

. AL SURYEILLANCE KREQUIRED

R
MENT AND AdNITSL S{4pm=

TREOIT U ExAm EoLLddley B-FUZiARE
LuRL CHEMISIDE:

“LETE BLAGL CdbjnT

-_w- -

S DTOImEST FLO. - - iW:
Ry TEST

RIS N ET=RE AW Y

LECT *O0CARD Z0fHraAN

JLtTwaRk s FonlL T IONS

TTENTION T SMOHING, ALCCGHUOL., MEDILATION. oND E(FODSUREE T3 CAaRCINCGENS

HyS D2 1AM Ecapipal {ud
TADUSTRIAL E<POSURE HizTORY

STIEZZATTIONS
IEMLT= oTAfos CLASSIFILAT IO

.

oM FESFIRATOR CERTIFICATD Ium 29CFREVIOLL G-
EFPAGTAENT 2% TFANSPORTATION IF DFLGATES wHlavY EOUIPMENT
EMPLI T EE oAalARDOUS mmilEs LaLly EDLOal joN EELIIRPT

‘MPLOrEE MEDICAL FititRDS RELEIPT

TOXIC SURSTANCES CONTEOL ACT (TSCA) SECTICH 8(Cs FULE
EQUIKES maNULEACTUNRERS ANL CERTAIN FROCESSORS COF CHEMICAL
!) VITANCES AND MIXTURES TO HEEP KECORDS OF SIGNIFICANT
AL ERSE KEACTIONS T0O EMPLOYEE HEALTH FOR 27 (EARS.

TONTACT: JACK P. mOUCARTHY, GFEFICE GF TOXIC SURSTANCES,
IZF‘A (800)424~1404. 48FK38178 BrsZ2L/83

MEDICAL WARNING REQUIRED FOR MEDICAL EXAM REFUSAL SIGNEL 7

”
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TAL LIAGNGSTIC TEST.

LTUM GRAm STAIN AND CULTURE

FULAINARY EDEMA& OCCURS, ANALY=I3 OF SFTERIAL RLOGDD 348
“HOLOSGICAL 8LO0D SLILDE

3 AdD SPILL PROCEDUERES
REFOETABLE OUANTITY OF ONE FOUND APPRLIES TO [-1S SUDSTANCE EETABL CZIHED
SECTIONT 131 134" AND 1302:«B) OF A0JJSTED UNDE=Z SECTICH 102(&4s UOF THE
IMPREHENS DVE ENVIRONMENTAL RESFLNSE, COMFENSATION., AND LIanILITY woT
171920 (CERCLAY . SECTIONS 10304 anD 1229k REDUIRE THaAT PERSONG I
AARGE OF a VESSEL Ok FACILITY ERCM wHiUH A HAZARDOUS SUBSTANCE HMAS BEEN
ELEASED I~ A QUANTITY EQUAL TO 0 QFEARTEP THAN THE REFOFTAELE QUANTITY
JE THAT SUBSTANCE THMMEDLATELY NGTIE( THE MATIC-~SL RESPONSE [(ENTER
l“w; 429-2802: in THE WAAHINGTON, .0, SETROFGL TAN AFEm 2020 426-2975
)
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Y
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MENT S0 TRAMSFOFTATION HAZAFD CLAS
1 AIARDI Y maTErI-_: TarLk

1
s ML
TRANSPIETAT LM
SoRISTD T pbD I3

.- ot np s e e - e e e
sThan Mok 20 MY JRSAMT IS 00 Aal vkl JLASS
Sr DTNl m ek D TR DL TR
ME AL Tl wlEas
Cless S0 l=FII%0N203 N zok T T el E

EXnMENTAL Mk Iling ORGANDIAT[On LAGELING SFECLT .LaTlums EOF
12 AnD ZaPORD SHIIMENTS

Ly 2

AR AARAAA S R AA AR K AR AT R AR AR KKAR RSP AR AKRARAA AR A ANk kA kv mkhbdehkhhk hk s thok

CLLOWING INFORMATIOA UKOm HUREAL OF EXPLOSIVES *EMERGESCT HANDLING 0F i
HAZAKDOUS MATERIALS® .

't MATERIAL O JiRE COF INVOLYED In FIRBE:
SATINGUISH FIKE USING AGENT SUITARLE FOR TYPE OF SUKKOUNDING FIKE
(MATERIAL [ISELF TUCES NOT BURN OF RURNS WITH DIEFICULIT)

4 USE WATEE Id FLOODING QUANTITIES A5 FOG

k USE ALCOHOL EOQAM OR CO2 Ok DRY CHEMICAL EXTINGUISHERS

15

1P MATERIAL IS NOT ON [ 1RE
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LESCeNEL ERGIZIT I0m
K e e e e . P e T T [ -
SooLle DEEATm Ly [l oA- I D ipE: ST v T Dl -
AobEop LPWIND

- -

]

I~ b S ID RO Il DOmTwl D WIIM mAlZE Dyl

¢ WE=2 rfobll FPROTEITIVE Churrmim: - Firtmpns CEak MADIGUGTE.

l*c G NUT HANLDLE EBROrEN FACreoEs WITHYOUT FPROUTECTIVE B0 IFMENT

AoWATH aWAY 4ef MATERTALS WHITH mad HAVE CONTACTED THE BODT wliH

COPIOUNS AmMOUNTS OF WATER OF 304F &Ml WATEE

I © WEAR SELE-CONTAINED BREATHING APFPARATUS wHEN FIaHTInNG FIRES INUQOLY IMn
THIS HMATERIAL

V0 RZFORTING OF RELEASES OF mASSIVE FORMS OF THIS METAL

SQUIVED UYNDER CERCLA SUPERFUND NOTIFICATION 40CFR302 IF

ISHETER OF FIECES RELEASED I35 EQUAL T0 OK EXCEELDS 100

AICRUMETERS (Q0.004 INCHES)

-_

AhkhhkhhkhkhhhAhhhAhhhhhAARAA kAR RAARIARAhAAAKAAARAAAARAAhAkkAhAhikhhhAkhkk

P

JLLWING [NFORMATION EROM LDEPARTMENT OF TRANSPORTATION/U.S. CO45T SUANL
CHEMITAL HESPUONSE INEQRMATION S/Y3TER', REGARDING WATER SPILLS:

v KRESTRILT ACCESS OF SENERAL PLELIC WHEH AFFRECIARLE DANGER ArRISES FROM
SPILL

RESTRICT IGNITIUN SOURCES WHEM SUEBSTANCE INVOLVERD

USE MECHAMIUAL DREOGES Ok LIETS TG REMOVE IMMOBILIZED MASSES

OF FOLLUTIUON Adl BFRECIPITATES

HIGHLY YULATILE. AVODILD IMHeL~TICHN, YaPOFS OK DUST AKE TRRI
TNLIC

HIGHLY CORROSIVE, AVOID DIRECD CUATaLY, CONTACT WiTHW SHIN 0O0F E(ES
Can Cadsh IRFLTAT IOM O BURN:

SUSSIANLE HAS UNUSUAL EIKE OF TUXICITY HaZAKDS

WUZSTHMIE 2@nt' s IN WATER

P o

,,
[av ]

wIlNn K

L4

N N W o
z +

ED AS Halmseos SUERSTAWCE, &3 GEFIdEDG M SECTION
PREREAS IVE EMUIFINMENTAL RESFUNSE, COMPENSTATION. anD
tLlay OF 128D, tokSUANT TO0 GNE OF m0ORE OF THE

1101y CE TmE 22
LIABRILITY AUT W CE
JLLOWINGT

A FIOLRAL wATEX POLLul[8s LunTeOL &CT SFWRPCAY SEQTION 311 BIeZ:can
# oSOLal wARTE DlabFdoal ACT SECTION 3uc)

> CLEHN Wi VEs 40T s lWés SECTION 3070

A LLEAN AT AaCT fas SECTICN 114

- TQ&IL SUBRSTANCES CONTROL 0T - TS0A SEjTI‘Q -

k COMFEECHENSTVE EMUIRONMENTAL =ESFONSE, COMPLNSATION, wAel LIABILITY

0T «CEECLA ZECTION Lo

% HASARDIUDS WASTE NUMBER Fogl™
RYLLIUm DU=T

JUERZGY HaZAkDouS WASTE MaMALREREST SrSTEM: GENERAL Qi
PRGVIDES DEFINITIONG OF TERMS, GENERAL STANDAKDS, AND QUEKVILW =
IEQRMAT 0N APFLICABLE TO 40CER PARTS 260-365

RIS IDENTIELCATIOM AND LISTING NF HAZARDOUS WASTE

R o A SR R
w2

IDENTIETE: THOSE =0LID WASTES WHICH ARE SUBJECT 10 REGULATION A%
AZARDOUS WASTES UNLE&R 40CYR FARTS 202-26%5, 270, 271, AND 124 AND WHICH
RE SUBJECT TO THE NOTIFICATION REGUIREHENTS OF SECTION 3010 OF THE
yESGURCE CONSERVATION AND RECOVERY ACT (RCRA) AND IDRENTIFIES DNLY SOME

i b b F Y :
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JOFRZ:L 0 ZTANDARDY APEFLUICAERLE T3 SENMEMAT N JF ~3laR00d% wh-T%

P

EsTaArLlamEZs STanwbaikis EGe GENERATORS OF HaZAFRDCLS WASTE

«ETABLISHES STANDARDNS WHICH APFELY TO PERSONS TRAMSPORTING HAZARDOUS
ASTE WITHIN THE UNITED STATES IF THE TRANSFORTATION REQUIRES & MANIFEST
I IDEF A40CFEZ062

!")C,EF{:.C:E STANDARDS APPLICABLE TO TRANSFOKTERS OF HAZAKRDOUS WASTE

"ICFEZ54 STANDARDS FOR CUWNERS AND OFERATORS OF HAZARDOUS WASTE
I%EA‘E!‘!ENT, STORAGE, AND DISPOSAL FaCILITIES

EE
.
T

TABLISHES MINIMUM NATIONAL STAMDARDS WHMICH DEFINE THE ACCEFTAELE
i YNAGE

MENT JF HAZARDOUS UASTE

a2

CCERIAS  IMTERIM STATUS STANDARDS FOR OWNERS AND UPERATOKS OF HATARDCLS

VSTE TREATSENT., STORAGE, AND DISFOSAL FaCILITILES

ESTSELISHES MININUM SATIONAL STANDARDS WHICH DEFINE THE ACCEETAELT
llrm';EMENI SF HAZARDOUS WaSTE DUEING THE FPEKIOL OF INTERIM 3TaTis

VOFUIG7  IATERIM ZTANDARDS FOR CWNEES AND GFERATOKS OF NEW HATARLOUS
Iisrs LAND [ ISPOSAL FACILITIES

ESTZRLISHIZ MINTMUM NATIONAL STANDARDS THAT LEFINE THE ACCEFTAELE
I'aH#«.«';E“&ENT ZF HAIARDOUS WASTE FOR NEW LAMD DISPOSAL FACILITIES

JCERZ70  EFS ADMINISTERED YEEMIT FROGRAMS: THE HaZoKLOUS WASTE PERMILT
'laaa;:'ﬂ

EST~BLISHESZ PRKOVISIONG FOF THE HAZAKRDOUS WASTE FEFMTT FPREOGRSM UNDER

JETIILE £ 7 THE SOLIO Wa3TE DISEOSAL ACT. AS AMENDEL &Y THE RESALSCE
l‘.:a,:‘z:-/ﬂ‘ms« AnDl FECOUEFRT ACT
!._'CEF;"'l RESUIFEMENT €0k AUTHOKIZATTON OF STATE HACARDOUS WASTE

%G RenT

l SPETIFIES ToE PROCEDURES EPA WILL FILLOW = aPFRuUYING, KEVISING, AND
PEHD D AW g 22PROGMAL D0 SThTIZ FREOGRADS AP0 {4Y FEGULIMEMERNTS ZTATE
«dEAns MUST MEET TO KE APPROVED Bt THE wlmINISTRATION UNLER SECTION

!‘-C'-B'E.‘- Or *l%aA

i NUMBER
AAG-di~-Y

[STRY TUXIC CHEMICALS NUMBER
131750200

' INS
E‘:IAL IMEQRMAT ION

JB. FOUND AT LIPARIT LANDFEILL, PITHAN ,N.J,~~
'ls WHAT INFOKMATION YOU KEGULRE

L/, SPECIFIC INFOKMATION (EY d4-LETTER COMMAND, /HELE/, OK /NOW

"

<-
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CHy

i
;c..glg—.glc
Hy CHO
2 —
[~ 3

l-ylmethybpiperazine.
rirt- - ylimethiyl jpipera-
N0, mol wt 38244, C
%, Prepn: Swamn, US.

K cHy
g

N,

H
Z\V/U\A
Q - =

k

‘)

l:shanol. mp 162-167,
b3 -

sylamineg, N,V Risc2-
.nzylbis{g-chioroethyl)-
C 56.91% H 6.51%, Q1
mp, Nikawitz, US, pat.

Ge  iman, Nickerson, US,
T sh).
2 THoTL
\ a H:Cl
ls oo omice: 5O mg kg
k ol Crystals. mp 138-
ie  cancer résearch.
csine,  CoHCLN,Ou
LG 260857 N1 3L
e Chem. 7, 408 11964)
00
-— 74
e,

sly hygroscopic mass.

i

IH,O. crystais from

| ade s exptl antineoplasuc.
a.« -Dhehloradimerth-

. syem-dichioradimethyl

1 C14.73%, H 2.477%,
“TJACHCy  Prepd by

su  ter lewwn. S Proks

> tharomicthane #ath
Whstheh Khim. 27, 780

wide or from alcohol plux
ol thanal. ether. Easuly
D and KOH.

4 <, 1,17« Methylone.
hiorophenoxy jmethane;
M. mob wi 269.12. €
. Prepd from pchlo-

. .S, pat. 2,503,207

jt)
N1

A

000837

1,4 -Bis(1,4 -benzodioxan -2 -ylmethylpiperazine

(1950 to Dow); fram sodium phenolate and dichloromath. ;

ane:  Miron, Lowry, [ Ast. Chem. Soc 73, 1871 (1951),

\
2O

Crystais from petr ether. mp 69.7-70.1°. bp, 189-194",
Solutatities at 15" in g/100 mk: acetona 1390 banzene 40
carbon weirachlonde 28; methasi 0.5; ethar 87  Practically
insol in water. patr oils, LDg orally in rats: 5.8 g/kg; letha)
cofen for raty in ase: 08000 ppm.

UsE:  Miticide.  Toxfeity: Mo record of human poisoning.
Armmal expta show low roxscity, but jarge doses ' ave Caused
liver wrjury. Effects may be similar to, but less severe than,
(DDSEI q.v. Spencer el ai, Arch Ind. Hyg. Oecup. Med. 1, 141

1950},

1267. Bisdequalinium Chloride, 5.7.4.9.16,11,12.13,14.
15,22,23.24,25.26,.27.18,29,30,31.32.33- Docosahydro- 3¢, 18-
dimethyl-5.34:16 25 disthensdibenzofb rJ{1.5. 16.20hetraata-
cyclotriacantine- 5, 16-diium dichionde: N'. ¥ -decamethyl.
ene- VN .decamethylenebis{d-aminoquinaldiniem :hlo.
ndel; L.1-decamethytene-4.4"-(1.10-decametbhylenediin-
noitnsfquiraldimumn chlonde): Saivized. C.,H,,C‘,IJN,; moi
w665 84, CT2.16%. H 8.73%, C1 10.657% N 8.41%. Prepn:
Stark, Brit. pat. 895,090 (1960),
am

- - =
S M N 2“2"“2““2:"‘3?"2

i

\mn
Mr
by i ]
B in s
\‘VJ\‘N’B‘\W:

s
CHICF! 2

sl
2y

] .
Imzﬂzmzﬂlzcﬁ:m

| R |

| SR |

MED USED Anlseptic, disinfectant.
THERAP CAT: Antsspuc, disinfectant.

1268. Bis(p-dimethylaminohenzytideneibenzidire., N-
N Bisf{d-tdimethylamino)phenyi[methyienelf1.1" - biphen-
yif- 4,4 - diamne; 4 4'.dild-dimethylaminobenzyiideneam-
nolphenyl: bis(d-dimethylaminobenzylidene)-p.p ~dams-
nadiphenyl. N N brst p-dimethylaminobenzaiYvenadine.
CoyglyNy mol we 446,57 C 81.68%. H 6.77% N 12.55%.
Prepn from hydrazobenzenz and p-dunéthylaminobenzal-
dehiyde: Sachs, Whittakes, Ber 35, 1415 (1902).

':"“3 )%‘ —_ .-...—\—‘ — My
LI S N, — St Rt -
T R . . . /

oy == = = N oy
Yellow crystals from mitrobenzene; mp 318° Reacts with

solurions of the aikal tungstates 1o give 3 cinnabar-red pre-
apitate.

LSE:  Deterrinaucn of tungsten. Hovorka, Coil Caeck
Cher. Commun. 10, S18 {1938), C.A. 13, 1614 (1930}

1269, Bis(l 2.dimethyipropyhborage. Dusiamyiborane.
di-fec1isoamylboning,  bist3d-nsethyl-2-butyliborane. Cy
HyB mol we 134,10, € 77.94%. H 15 04%, B 7.01%. Prepn:
Brown, Zwatel, J Am. Chem. Soc. 83, 1241 (196i).

% - 3t O — CROH,

1 ] !
Ry TRy Oy CHy

Crystals, mp 35-40". Unastable 10 air.

sk Selecuve reagent for stenc control of bydroboranad
of olefins.

1270. Bis¢1-ethylhexyl) Phthajlate. 1.2-Benzenedicar®
oxylie acid bixi2- ethythexyty ester; G2 -ethylhaxyl) pnthalsics
dioctyl pitthalate; Octod. CyHyyO mol wt 390.54.
71.80%, H 9.81%, O 16.39%. Prepn: Garner, Watson, US-

Carsull the crass index before using thic seciion,

FL Sl

'l -5“##%%4?001.”-

2508,911 (1950 to Sheil). Brit. pat. 747,260 71946 e
scha Werve Hiils).

£00CH GHI €37y H €y ) 30ty
=N FOOCH CR{ CaHy } { CHy } 3Ty
=

P

i o I wacuam pumps.

FE 13171, Bis(2-ethylhexyl) Sebacate. Decanedioic acrd bis-
§ (2 tepihexyl’ ester: di{Z-cthythexyl) sebacate: Octmal 8.
101, CoyHgOp mot wt 42666 C 73.19%, H 11 81,
oo%. CRICH),CHIC HOCH,00CICH, ), COOCH .
F CHC,H KCH),CH,.  Prepn:  Brunc, U.S. pat’ 2,628.249
{1953 to Pitisburgh Coke & Chemucat)l, Brit. par. 747.260
L (1956 1o Chemische Werke Hiils)
Liquid, d§f 09119, n} 1.44%6,
weg: [0 vacuuri pumps.
» [372. NA-Bisi2-hydroxyethyl)- gonitrogonnilice. 2.2°-
& Nitratopheny! intino/bisethanol. C._‘H“N!O}_. mot wt
10.23. C 57137 H 6,71 N 11.33%, 0 22.87%  Prepn
WAmico et ol. /. 4m. Chem Soc 81, 3337 (1939}, Sen,
B Price, J Org. Chem 28,125 (1959

v

. NICHaCHgOM |

Crystals from ag ethanol. mp 137-138°
% Hydrochlonide, C o H, N0y HCL erystats. mp 123.125
* Dimethanesulfonate, CuplH NOS, ¥ N- bisf( 2. methane-

LI TR

;E 7 23 Conmmercial development:  Acthar D Little. Inc.
¢ "THRERAP CAT: Expll. anuneopiasiic.

§ 1373, 1.3-Bisthydroxymethyl)-2-henzimidarolinethione,
8 1-Mercapiobennimidazoie- §,3-gimethyjol, Thyreocordon.

Wiy Q3,5 man wt 210.26. € 514U, H 4797, N 13337,
HO1520%, 5 15.25%

sulfonoryrechyl]-p- nitrosoaniline, NAMS ADL-435, NSC-

Bis(1 -methylamyl) Sodiom ¢

tion of
(ind &

LA

0837

0HG

Dark
solnz 4
ticaily
. which
pives v

Free
mp 130
. acetone

LSE:
' our Ina

‘ 1175
o {1d-ber
s 44 m
drochlo
mol wt
Prepd &
F LW
trand C
1956) w

T
-3

Blacki
ethanot,
carbon ¢
<oncd m

USE: .
{2ad ed..

Prepn: Monn. Ventun, Gazz Chim. .
. F Dol 76, 365 (1948).
&
. . 2
]
/Y \?:3
i !
it .
R ~em,on

. Very bitter. mp 160-162°. Soluble dil n alkaiies.
" THERAP CAT. Sedatve. thyroid inbubitor.

A7, V.V .Bis{isonicotinic scid] Hydrazide.  4-Pvm.

- dinecarparvtic aced 2. (d- pyrrdinvicarbonviihydrazide: duld-

-z PYndoylhydrazine. mis{d-pyndoylhydranae. C,,H N0
‘I mﬂl 1 19° Va4

T ."( 24223, C 59 0%, M 4.16%, N 23.13%, é) 13.21%.

. ¥Yormaq by boling sonicotime xwid hydrande wich amy! m-
ote in aic: Grai, 7 Praks Cher 138, 289 (1933),

i
COWR— HNOC

wh"‘l- thin needles from water. mp 254-255"
'8 water, petr ether, benzene.

2 m‘i'ﬂ:- Bistmark Brawn R, 4.4'fté- Methyi- 1,3 phenyt.
ridr (,Tmibﬂ{é-mﬂhvl- 1, 3-benzenedinmine} dihydrochio.
Gratl, Bavsc Rrown 4: 5.57-{(4.methyl- m-phenyiene)bis-
— ‘[;Jlucne‘z.a-dmnune] dihydrochionde; C.J. 25010
A fown 53, Vesuving. CyH,CLNy mol vt 461 41,
. H 5.68%, C115.37%, N 34.29% Prepd by reac.

Spanngly
ol i aleohol. acetic acid.

\ ve Wi 6 Dby S

L AR 4T

Consudt the crors index

:_.

1277,
butaned:
Jdihexyl -
TN
S
ﬁ suifosues
| wath the
ate aico.
sodium
Brit. pat

Avatiat
Must be -
in hot wa
447 g/t
the wettir
HPG,; 37
pine oth 4
2B athane

before using
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LIPE weAT INFGRMAD IZa cly FEGUIXCL .

‘Ll TRzl dnropelIoN B 4-LEITEF _OmMRANDs, J=ELP , OF NUWES, i

N
R

Ex oLimmanl oy, HELFS . Lr 0 NIONE

CEEMISTIRLE BAFUSUKE LIMI:
Je o Mg O5HA Taa 2 J8T)
s 103 ZaH& L2 DL InNG DUsT.
Vel MG JSHA fwa - FUME s
Voo Mo Odhn LLILING » FUME
.S M om3: ACGIH TWa - Dusl
Qo2 MGoMo NIGSH gECCHMMENDED oA
Q.0 Maem2 vIDSH FECIMMESLED 1% ALMUTE L 2IL L, v
SUSPECT Human P IMND L NT:
AN IMAL CARD InOGns LAkl
MIIAGENIC D&TA rRTELD
KEFPURTAELE QUaANTIIE: - L LE CwA 507ta,
CERCLA HAZARD KATN3S - TOLICITY 3 - IGNITABILITY 2 - REACTIIVIT: - -
PERZISTENCE 3 )

x

2

e N
| TR S

TOALCOLOGIT  ACUTE POLSUCING £ROM INGESTION CAUSES GASTROINTEST Inal
UPSET. SALIVATION, SHOCK, LIVEE AND FIINE( DAMAGE. EUNME INHMALAT [N
CAUSES PULMONAR( HISTUREANCES. WEAKNESS, aND LEG PAIN, FROGRESSING TQ
FEYER AND LUNG CONGEST [ON.
CHRONIC INHALATION PROTUCES &NOSHiA, DYSPNEA, WEIGHT LOSS. ANI (ELLGOW
DISCOLORATION OF THE TEETH. IYREVERSIBELE LUNG INJUKY HAS RESULTELD,
AS HAS KILDNEY [AMAGE, HYPERTENSION HAS RECENTLY BEEN REP(

. [ o
" - L
. R

i et
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LOLy: 19 HMiasrko

DPL-FAT L0205 MG kg
TYVE wHAT [MFORMATION (U FEQIIRE:
/AaLL/, SFECIFLIC IMFOFMATION B:r 4-LEITEK

FoL

UMK -mAaN

yMMEDISTELY DANGEXDLY TO LIFE LF HEALTH
40 M= ]
Q5HA. N [OEH
TYFPE WHAT INFGPMATION fUU PEIUINE:
~ALL, . SFECIEIC IMECKMATION +Ff 4-LITTEWR
Lol

TIPE WHAT INECKMATION 10U RE, [FE:
‘ALL. ., SPECIFIL IMEORMATIWN H( 4-LEITEX
T, il
INCOMEATInILITIES
l STEUNG X IDIZERS
LULTUR
SELCMIU™
. TELLUK lym
SPONTANECUSLY FLAMMAHRLE 1IN AW

TYPE WHAT INFORMATION rOU KEQUIRE:
FALLs . SPECIDIC INFCORMAT LGN kY 4-LETTER
CLOT

sunal PROTECT [VE EQUIFMENT
GLLOWING INFORMATION FROAM
EOR CHEMICAL HAZARDS®

b
r ATISHAO54HA

PLAULE ZUNTAMINATED CLOTHING
LAUNDERED OK DISCARDED

It CLOGED

f .

000839

LOTHING 1S JO BE LAUNDERED, INEORM PEKSGN PEKEDRMING OFERATION CE

1Loel LTl DARUSIe: LILA iy ozor o iennls Imlno
Cal oo~ Flwlpy anb Japmom o PN T P ¢ B T

Tl il Lplmay sl dhae AL miLm oL rion =MD ZoLEATD
Pre. cly TESITIL.LAF TuMCFS v . CLou s btes LoE LUTAME
AhmineIcIkal UM, EVilbepwls T0r _AFL - ¢ Lo o wgeanS I3 Lin{TEL.
3.0018% QUaaEST SIOUPAT IUNAL LT | £ +awvm of CADMILUW, FoLTIEL.
THE ©coIDE, IMCXEASES THE kIt JF FROSTATE. PESP IMALORY, AND GENITOwWRIM-
afF 1 LanCEprs IN HUMANS.

THE TAXESHGLL LIAIT VALUE we: SET T0 2RECENT z;sTEMIC EFFEILIZ EROM

CHROMEL FPOISONING,

[HL-#MAN TLLO: 88 ULR/M3 3.6 1 ¥ ORL-R&D LODLO: 70 nmiz/KiG

IHL-Han LIL0: 32 MGr/RZI. S0 mld

Commanly, SHELF/, OR “NONE/.

LUMCENTRAT T

COMMaND HONE 7,

rHrsIeal DESCRIFT [ON
SILVEY ~whITE, BLUE-TINGED, LUSTRO LI nETaAL 0% ZPerlsH WHITE PUwWwliF,
“LLLESABRLE
TPl wHaT INEQRMATION YOU KREQU FE:S
salbs, ZFELITIC IMEDIYMATYIUN o F; A-LETTLR {Tonmmanl . -HELP,, Ok wNimz .
nRpOn
Ealual sl sHISILHAL PROVERT IEC
MOLElular WELGHT: 11204
EGILis: BOIND T @ aAfem, E: lacd F
SULeBILITr IN WATEER, - L0y v welbe Al 2ol l lres: L :BLE
FLAask FOINT, CLUOCER JoF, £ oruv OFEN LGP IR o tLammakbkLE
Vb FRIZSURE @ ¢ L, Mkl Ll
AELT Dt #0000, EL viv F
JPram L FLOIVE oimIT I oAalLR, U b Slimbks L8l LL22D
sdwRF EVFLUSIVE LiMIT mMomlo, T, oL TLumar UMb ool alL
SUT DI ITION TEM! ERATURE D G0 o
SR EPIC GRAVIT D B.642

E'Jr"'!ﬁr}f‘{l} NUNE"-

+

CimMaNl, - HELPF/, IR NONE/.

*OLLURATIONAL HEALTH QUIDELIMES

CONTAINERS FOR STOKAGE UNTIL



[

i f
ALl . hrnc MroaEmel D10 - Lol ler . ~z.T o) ~
L
VWEC DEIC EMTFOSENDD PRIV LL Lo

LI INFuNnATIuf crom NIORHAD3HA "OLLUr AT IONAL ~2Allh SoiDELIMES
CJF THEMICKL HAZAFDRT

ceEL L

WN EYE-WASH FOUNTAIN SHOULDT gE FRIVIDED WIT E :
Ercs mar

SHEVE TREKE IS ANY PISSIBILITY THAT EnFH,
CAabmIUMn CHLORIDE DUS
MO EATING OR SHMUOKING IN AKEAS WHERE CADAIUM FUMES nmsr BE GENERWTED, O
WHERE CADMIUM DUST 1S HANDLED. PEOCESSED, Uk SICKI.
WaSH HANDS WITH SO0AF OF mILD DETERGENT AnD WwnTER BEFZRE EATING OR
SMOK ING
ITPE WHAT INFORMATION iy KEGUIRE:
ALL . SPECIFIC INFUORmAATION "BY 4-LETTEK CUMMAND) . -HELP/, OR “MINE/S.

E Wkt ARER
B EXPOSEL IO

YEIFIFMATOR SELECTION tUPFER LInMIT DEVICES PREmTIED

CEXCEFYT - IimNuLbE-vsE RFEZSFEIRATORSD

S oM om3
TA5T o AAcr
LALEMT SiMulie-ulE RESTLRALGRES
fanlv JUAFTER-MAS: sESPiknTlRs
SH-EFFICIENU: PARTICULAIE Ei:FTRATOK
- IUrPLLED-al REARIFATUR

~lIONDAINED nrESIAING APEREATYD

HIOH-EFFICLIEN FarIIluLmiE REz21enTOR
WilT= 4 FULL EnleE-FIECE, HELMENT, ul nduu
CELT-CONTRINED prEmTAING APPRRATUD

GITH oA FULL ZACL-FIECE

G Mgt
- FPOWERED Aln-tukifrind RESFIRAIOR
WiTa o AIaH-ZECICIENCT FAPTICULATL <ILTLE
- TfFE C SLFFLIED~AIR KRESPIEATOR
SrPERATED IN FREEZSURE-DEMANL, PUSITIVL-FRESSUK OR COnTIAucUS-YLOW
MU E

EZCAl
LT hAast
CEACEPT SinglL -USE RESPIEATORS
SELE-COnTALNED ERLHIHINU APPAEATHS

FIREF INOHT Infg
~ SELE-COUONTAIHED SREATHING APPARATUZ
WITH A FULL FACE-FIECE
OFERATED IN FRESSURE-LEMANMD OK FOSITIVE -PRESSUFE mODE

TYPh WHAT INEOKmMATION YQU REQUIRE:
*‘“n:q SPECIFIC INEORHATIUN (Bi 4~ LLTTER CDHmﬁND

ﬂnwumunm__-m-n---
. i
(¥}
n
t
T

/HELF/, OR /NONE/.
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IMEODRMAT IO 12U REQUIFE:L
SPECIEIC idrgRMaTiON (BT 2 -LelIEp COMmani, (HELPZ, Ok - =OmME-,

EYE IRRITATION

SKIN IRFITATION

HUCOUS MEMERANE IRRITATION

CENMTRAL NERVOUS SYSTEM DEPRESS [n:

RESPIKATORY DISTRESS

WEAKNESS

ANSSMIA

HEADACHE

MUSCULAR PAIN

AnDOMINAL CEANMPS

NAUSZA

LISAFRHES

DYSFMER

VOmITING

PEGTEINURIA

KIDNEY DAMAGE

LIVEEK LAMAGE

KESTFIRATORY EDEMA

SHOCH

SALIVATION

FE.EL®

WEIGHT LOES

FESFIRKRATORY I[REITATION

HYFEFTENS [OM

FE wHAL INFORMATIOMN YOU KEQUIKE:
JALL, . SEECIFIC IMFuRmATION (B{ 4-LETTER CIiMMANDY, 7MELP- ., OR -8ONOA.
OFG-

RS
E:ED
I
EAF IRkaTOkT =isTES
TEHTRAL NERVOUS - STEA
CARDIDVAsCULAak ScwTERN
boIDNETS
LIVER
TYFE wrmal INFORmaTiUN 70U REGUIRE!D
/ALL S, SPECIFIC [NFuURMATION BY 4-LETTEX JO0#MMANDS, YHELrs. OR /i0NE/.
O D
ENTER NAME, KEYWORD, s5YMPTOM,., S5TLea, mmamelIST, HELF, 9OR QUIT
N

EMTER LHEMICAL NAME

-
1
o>
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Scray workers exposed at {0 5% Dursban emufsion in
frerg “riais tor mataria control on premises showed a mea-
surak ‘e decrease in plasma and red ceti cholinesterase e -
els <= inthis study, 5 of 7 sprayers showed more than 50 per
cent reduthion 0 cnolinesierase within two weeks atfter
the spraving program began. in another study,'® human
votunteers were exposed 1o thermal aerosols contaiming
Durshan inseciicsde for one period. Exposures of 3 1o &
menutes al concentraitons of about 0.8 pmsm? 1n air pro-
duced no significant allecaticn of cholinesterase levels
This concentrauion resulted from the recommended appki-
catton rate n theemal {ogging

Avadable studies indicate that Dursban is rapidly metia-
bolized in the arimal body ®

There was evidence of teratologic or reproductive ef
fects »n male and female rats fed 1.0 mg/kg per day dunng
a three-generation reporduction and fertiity studv 01

A TV 01 0.2 and a STEL of 0 6 rmg/m? are recommended
to presvent any megasurable decrease  plasma cholinester-
ase actnonies and provides a very waide margin of safety in
presenting ChoENergiC SYympioms or organic ifyury

References:
1. Martin, H.: Pesticiges Manual, 2nd ed | British Ciop Prolec
ton Counci (1971,
2. Spencer, E.Y.: Guide 1o the Chemicils Used 15 Crop Prorec-
tion, Canada Dept of Agriculture (1968)
3. Merck index, Sth ed, p. 281, Merck & Co, inc, Rabwar N
(1976)
& Gray, H.E: Down (o Earth 2126 {1565) A Dow Chemica Co
Pubiication
S. Gaines, T.B.: Tox Appf Pharm 14515 (1969)
6. ludwig, P.O. Kilian, D.J., Dishburger, H). Edwards, H.N.:
Mosquite News 30 346 {(1970).
7. FAQ/WHO Pesticide Residue Repori, No. FAD/RES 7262
{November 1972).
8 The Dow Chemical Company: Personal communication to
TLV Commuttee, Mudiand, M (3970,
9. Grilfin, T.B. er al Soc. Tox. Abstract Ao 37 Atlanta CA
{March 1976).
0. Elizson, D.A., Crannrer, M.F., vonWindeguth, D.C., Kilpatrick,
§W., Sugs, L.E., Schoof, HE: Mosquito Mews 29591 (1969)
11, The Dow Chemical Campany: Communication o the TV
Comemdtee of ynpublished data (1972

CHROMIUM
Cr
Adergr and tnorgan:c Compounds g« C+

TLY, 05 mg/m? — Metal
0.5 mg/m? — Cr H Compounds
0.5 mg/mi — Cr [/l Compounds
0.05 mgsm? - Water Soluble Cr VI Compounds

0.05 mg/m3, Appendix A1a — Recognized Carcinogen
— Certains Water lnsoluble Cr VI Compounds

Chromium s a metailic elemenr, . uc number 24
atormic werght 57 996, 0 Group \ i8 of thy penodic table 1t
15 a 2Teei-gray. lusttous Mmetal, with a speciite gravity of 720
The metting port s 1900°C anG bois at 2642°C The
meia’ reacts w-ih dilute hvdrochione acid and sultlunc
SCid Dt nol wah mitng aord

Chromurm metal was hirst isoiated i 1798 Yhe chiet
uses of chromium and chromium compounds are 1n stain-
iess and alioy steels, rerzactory products, lanmng agems for
leatker, pigments, electroplating, catalyst and 1n corrgsion
resistant producis Chromwum s obtained from chromite
ores (FeQCr:(,} Relatrvely large deposits of chromite ore
were {ound near baltimore 1n the United States but no
mining has taken place there since 1961

Craromium can have a valence of 2, 3 ur 6, and a wide
range of chromium alloys and ngeganic chromuum com-
pounds are encountered 10 the workplace These chrom-
um compounds vary greatly in ther toxiC and carcinogenic
offects. For this reason 1115 necessary to divide chromium
and its inorganic compounds 1nto a number of groupings
— each with s specific TLV based on avaifable toxicolag)-
cal and epidemiological evidence These groupings are:

1. Chramium metals and alloys

This grouping includes chromum metal, stainless

steels and ather chramuwm -cantaiming allays.
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2. Divalent chromium compounds {(Cr2+) (Chromous
compounds)
This grouping inciudes chromous chionide {(Cr<l)
and chromous sulfate (CrSOs)

3. Trivalent chromium compounds (Cri+) (Chromic
compounds)
This grouping includes chromic oxide (Cr-Oj
chromic suifate (Crf{SO.l). chromic chionde {(Cri )
chromc potassium sultate (KC[SOub) and chromne
Qre (FQO'C(;O;’

4. Hexavalent chromium compounds (Cré+)
This grouping mcludes chromum thoxde (GO, —
the anhydride of chromic acid — chromates (e g |
NayCr(Q.), dichromates (e g, NaxCr:Q-) ang pohaon.
romates Certarn hexavalent chromium compounds
thave been demonstrated lo be carcinogenic on the
basis of epidemioclogical investigations on workers
and experimental studies i ammals In general, these
compounds tend to be of low solubiity in water and
thus mav be subdivided into two subgroups

(a} Water soluble hexavalent chromium com-
prounds
These include chromic acid and s anhvdnide.
and the monachromates and dhichromates ot
sodium, polassium, ammormum, Iithium, ces.
um and rubidiem

(b} Water insoluble hexavaleat chromium com-
pounds
These include zinc chromate, calciwwm chre-
mate, fead chromate, banum chromate, stron.
tiurmn chromate and sinteéred chromum tnox.
ide.

Hexavalent Chremium

The first cases of occupational health eifects from hexa.
valent cheanuum ware reparted n 182710 by Cumitn, who
observed cases of skin uiceration and dermatitis 0 dve
warkers handling potassium dichramate. Mackenzie!r in




1884 reported that perforatson ot the naszl septum oc-
curred in workers expased ta potassium bichromate. Da-
Costa et af* n 1916 descnbed chrome uicers n tanners
and dryers Parkhurstistin 1925 reparted chrome dermalitis
in blueprint workers exposed 10 potassium dichromate.
Bloomfieid and Blumi® reported on their study of electro-
platers exposed to acdsic mist of hexavalent chromaum
compounds They noted that 20 or 23 workers examined
showed evidence of perfarated or ulcerated nasal sepla
and skin uicers (chrome holesy. The Factory Inspectorate in
Great Britain™ reported 1n 1930 on the results of medicas
examinations of 221 persons engaged in chromium plating,
42.6% had dermantts or skin vicers and 52% had perforated
or ulcerated nasal septa.

The occupational heaith Inerature aifords abundant ev:-
dence that hexavaier chromtum compounds may Cause
irritant and atlergic contact dermatitss, skin ulcers, and na-
saliretation varying from rhinitis to perforation of the nasal
septum  Dermatitis from exposure (o soluble hexavalent
chromium has been reported in hthographers'® % diesel re-
pau shap workers''® angd feather warkers. ' § "yhle chro-
mates 1n cement have been stated 1o be the ¢ :se of ce-
ment dermatitis in some workers V')

Attermpts have been made 10 correlate the airborne fev-
els ol hexavalent chromium with irntation of the nasal mu-
cnsa In the study by Blaomireld and Blum o electroplaters
were exposed 10 estimated exposures rang:ng from 006 to
28 mg m! {as Coy Levels ot Crv+ i the farm of chrom:-
um trrowide. were capable of gning nise to nasal irnitation
at cancentrations as tow as ¢ 06 mg. m? 1t difficult to rule
oul the importance of persgnal hygiene in the production
of nasal svmpromes from Jirect transter of chromium (Cre* )
10 1he nasal mucosa “Nasal irntation s produced from ex-
posure 1¢ sotuble chromate and bichromaie salts as well as
10 chromic acid rmst 23 The studv by the L5 Pubhc
Health Servicet™ noted that the mean concentration ot
water-soluble chromium n plants where nasal irritation
was encountered was 0 068 mg - mi as Cros

Emdermiologicat studies showing an  ncreased 1ng:-
dence 0V iung cancer amaong workers invohed v the man-
utaciure ot chrome pigments have been reparied trom
Germany 15 Narwave'™ and Unded States 7 Machie and
Gregorue ™ first reparted mcreased incidence of tung
cancer i1n the United Staies chromate industry, Baetier™®
carried out a case controb study and confirmed the in-
creased nisk ot lung cancer among the U.S chromate work-
ars Mancuso and Hueeper® attempted (o estimate the aw-
borne exposures to chromium in those who developed
lung cancer They fo.ind that these workers were exposed
to 00110 015 mg-mi of water sotuble chromium and 0.1 1o
058 mg'm? of water insoluble chromium. The inscluble
fraction was denoted as Cr** and the soluble as Cre* but 1t
1s impossible (o assign Cro+ or Cri+ exclusively to either
fraction

The chromate workers in the preceding studies were
exposed to various Cr'+ and Crer compounds as well as (0
other substances In general, the evidence does not suggest
that chromie ore, 3 water insoluble Cr)+ substance, is a
carcinogen. While the evidence is incomplete 1t does ap-
pear that certain Cr** compounds, mainly water insolubie.
were invalved in increased nisk of lung cancer. The expert-
mental data from amimals supports the view that water 1n-
soluble Cri+ compounds, eg., chromic and zinc chra-

mates, are Cargnogeni, whereas the soiut.e ‘arms g
not @7 Reye, - however, has reported an 1crease sn 1wz
and other cancers :in chrome platers in Ergiang

Hexavarent chromium compounds have Geen said '
also cause xidney damage in workersi31 where absoro-
t:on througn damaged skin has occurred.

The TL\ s ior hexavalent chromium compounds are res-
ommended 4s (ollows:

{a)y ‘vater soluble hexavalent chromium com-
pounds (see examples noted above: A TLV o
005 mg ' m? as water soluble Cro* 15 consideres
adequate to protect agawnst irntation of the re.
spiratory tract and possible kidnev and liver
damage. NIOSH n the critenia document or
chromic acidi? recommended that occupa-
tional exposures be controlied (o prevent expo-
sures gbove 0.05 mg/m? TWWA In 3 later criter 3
document on hexavalent chromum:3 NIOSH
recommended a permissible exposure hmit o
1025 mg'm?

{b)  Certain water insoluble hexavalent chromiur
compounds (see exampies noted above). AT
ot 005 mg/m? as water nsoluble Cme and -
sertion in appendix Ala s recommended. There
s untortunately, fitthe previous environmenta
data from those exposures associated with -
creased respiraton, cancer risk. Witk the date
availabie, however, th 5 TL\ provides an ade-
quate margin of safety NIOSH recommendec
a permissible exposure bimut of 0007 mg ‘md tor
certain insoluble hexavaient chrom.um com:-
poungds 'Y

{Cy  “uxed exposufre 1o solutle and inso. unie hexa-
«alent chromium compounds A TV of 0G5
mg/m? as Cre+ s recommended.

{d)y  Chromite ore processing
Chromate pigment manufacture
it mayv be advisable to list these process TLyvs
woth as 005 mig m? as Cr and incluge them o
aopendix Ala This TLV will serve 10 draw atten-
r-an 1o those processes where incregsed nsk o°
cancer has been associated with chromium
compounds.

Chromium Metal

Divalent chromium compounds
fsee exampies listed eariier)
Trivalent chromium compounds
{see examples listed earlier)

Early studies indicated that rivaient chromium and diva
lent chromium compounds have a low order of toxicity (s
Dermatitis has been reported in workers handling trivalen:
chromium ¢ompounds, 78

Chest X-rays carned out In workers exposed 1¢ chromite
dust have been repcriad 10 show “exaggerated puimaonar,
markings”?% and Princier 4K have reporied pulmonarn
disease in workers exposed to ferrochrome allavs with
chromium levels in awr of 0.27 mg./m? reported. Other dusts
and fumes were present, however, 1n this plant. Expasure
to chromium metal does not give rise to pulmonary fibrosis
oFf PREUMOCCMOss,




Because of the low oty of th metal and its divalent
and “nivalent compounds, a Tt'. of 0.5 mg-m’ as Cr 15 rec-
omrrended This TLV should be adequite to prevent pui-
morsary disease or other 1oxic effect.

Orher recommendations: Chramic acd and chromates,
as €r, Sweden (1978} 002 mg/m?, Czechosiovakia (1969)
0.05 rag/m’; USSR (1976) 0.005 mg/m3. Lower valence chro-
mum, Sweden 0.5 mg/m! for metal and compeounds, as Cr;
LSSR, chramic oxide 1 mg/m3, chrome alum (.02 mg/m}
and chromiurm trichforide 0.01 mg/m?, all as Cr.
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CHROMYL CHLORIDE
Chramium dioxychlaride
oGy

TLV. 0.025 ppm ( = 0.15 mg/m))

A dark red. turming hgud chromyt chlande has 3 mo-
fecuiar weight of 75492 and 4 specific gravity ot 1.91 at
25°C The treexing and boiting paints are -96.5° C and
116° C. respectnely {1 1s miscibie with carbon tetrachio-
ride and carbor disuliide, with water it reacts vigorously (o
farm CrO,, HCE CrClyand €1
Chromyl chionide 15 used in arganic owdations and
chiorinations, as a solvent for Cr(), gne 1n making chromu-
um complexes and dyes.

NIOSH has classified this compound as an inferred car-
cinogen, with an occupational exposure standard, calcuial-
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ed as Cr, of 1 pg 'm*th The subcutaneous LDsp 1n mice has
been renaried 10 be 5.45 mg/kg Y

The physical ana chemical properties of chromvi chlo-
nde suggest that 1t would belong in the group of sofuble
dichromates, Cr0y, gic, which are considered thy ~OSH;
10 be non-carcinogenic, rather than the sganngly sotubie
chromates that appear to have been responsibie 10r most
chromate worker cancers

The propsed Tiv of 0.025 ppm corresponds to 005
mg ‘mi of Cr, the sama as the hrmit tor other forms ot hexa-
valent chromium, and twice the NIOSH recommendation
for non-carcmnogenic chromium, 1t wou'd be lower than
the TLV's for most oxidizing and acidic gases.

References:

1. NIOSH: Critenia for a Recommended Stantard — (Occupational
Exposure 10 ChromiumiVi} HEW Pub No. {(NIOSH) 76-129
{1975)

L NIOSH: Toxic Substances List, p. 145, HEW Pub. ~o (NHOSH)
74-134 (1974},
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THEMICAL NAME

C=FYSENE
CHRYCENE 15 4 SYNONYsR OF [, C-BESTEHENANTHERENE
ai S Whr. JtURReL L Tue REUQ EE .

/ALL/, SPECIEIC INFORMATICN (BY 4~LETTER COMMAND, /HELF/, R /NONE/.

&LL

::EQEHECAL REME GHRYSEN‘ or .
__l.u-EEN‘.:‘HENéNTHE;N&—— ';L’b‘»z'“ ENN«'THBENF

T OHHULA
C18H12 ) ii//

SYNONYHS
1,2-BENZGPHENANTHRENE
RBENZ {A) PHENANTHRENE
1.2.5.6-0TBENIONAFRTHALENE
CHFYSENE
BENZO (A} PHENANTHEENE
QM5264350

“
m

(7 X0 I oo
i R I Y
AR AT e LTS B S

r
BLISHED (ZZZ COAL TAR PIICH VOLATILES)
FCINOGEN (14T,

52 Lol
Mooy U X 0o

IMHEDIATELY DANGERQUS TQ LIFE OF HEALTH CONCENTRATION
NINE SPETIEIED

PHYSICAL DRESCRIPTION
CRYSTALS

CHEMITAL AWD PHYSICAL PEQOPERTIES
HOLECULAP WEIGHT: 228.3¢
BGILING BSINT AT 1 AT, F: 833 F
SOLUBILITY IN WATER, 5/100 & WATER AT 20C: INSOLLL
FLASH POINT, CLCCIZD ZUP, E (GE OPEN CUP IF 0C): INCOMEUSTIDLE
SAPOE FREISURE @ 2C I, MHHTI O Mh HG
HELTING BCINT. £: 455 F
UPFER EXELOSIVE LINIT IN &Ik, ¥ BY VOLUME: INCOMELZTIELE
LOVEE EXELOSIVE LINIT IN A1k, 3 &1 VGLUME: INCOME.GTIBLE
SFECIFIC SHAVITYE 5,274

IWCOMESTIRILITIES

PL LM

FzzEUnAL PRTZTECTIVE EQUITMENT
WO RIQSH/CSHA DATAT REZOMMEND
FREVENT SUIN CONTACT, WHERE SKIN CONTACT MaY GCCUK
WEAF TMEEPVIOUS CZLOTHING
WEAK LLOVES
WEAR EACESHIELD (8 INCH MINIHUM)

PLACE CONTAMINATED CLOTHIMG TN CLOIPD COMTAINMELS T7B €TODASE UNTIL
LAUNBEEE. Of TIC2AtDET

IF CLOTHING IS TO BE LAUNDEFED, INFOPM PFERSON PERECEMINT QESRATION OF
CONTAMINANT 'S HAZARLOUS PROPEZFIIES

GOGGLES

Ni) STAMDARD PEQUIRpwzyw, pU'T ADVISE ExP TEOTECTION T
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MU SIMTURE L CulTU AT LILITL ) WL Uy s D0 R LI

FROMPTLY WMEw St N BRECOMES COMTAMINATED

ROUTINE CHANGIMG OF WOEK CLOTHING
NO STANMDARD FERUIPEMENT. BUT ADVISE CHANGING
IE IT IS EEASCHARLY PROBAELE THAT CLOTHING IS CONTAMINATED

CLOTVING REMTUAL TOLLOWIMG ACCIDENTAL COMTARINATION
NO STANDAKD EEQUIFEMENT. BUT ADVISE KEMOVING

DRY SWEEPING APEA OB D%Y MOFPING PROMIFITZL - CARCINOGEN

SPECTTIC EMEFGEMCY FEOVISIONG
NO NTOSH/OSHA D374, ADWIGE:
EYE-WASH FOUNTAIN WITHIN IMMEDIATE WORH AREA WHERE DMPLOYEES’ EYES MAY
BE EXFGSED TO SUBRSTAMCE
GUICK DRENCHIMG EACILITIES WY(HIMN INMEDIATE WOKK AREA WHERE EMPLOYEES
HAY PE EXYFOSED TC SUESTANCE
EATING AND SHDU ING SufLD WPT RE FESMITIEDL IN IMMEDIATE WORK AREA

RECFIFATCr SELECTION (UFPER LIMIT LEVICES FERMITTED)

NOOBEDD atvice
- CHEMIZRL CARTRIDGE FEZETRATOR
WITH &N CFSANIC VAFOR CARTEIDGE

HIGH LEVELT
- TELE-CONTAINED BREATHING ARFARATIS
1

WITH & FULL FATE-FIECE, HELMEMT, OF HQOOB

FIFEFIGHTING
- SELE-CONTATMED [RIaTHING SPPARATUS
WITH & FULL FALE-PIECE
CREEATED IN PEESSUVE -DEMAND D% POSTTIVE-FFESZUKE MOLE

POUTE GF ENTEy 1470 14X
SYIN OF [ TONTALT
SUIN ARITRETION
INHALAT [ON
SYMPTOMS
SEIN IFRITATION
DEFMATIT Y
RESPIRATORY TTFITATIIN
PTSFHER -

MUCTOUS MEMERANT TFT1TATION

FIFST AID PEOCEDURES FOLLOWING EXPOSURE - 8
IF THIS THEMICAL GETS INTO THE EYES, IHH%PIATELT WASH THE EYRG
WITH LAPAE AMOUNTS OF WATER, QCCASIONHALTY LIFTING THE LOWER AND
UFTER {10, ALT wERITAl ATTENTION TMREDIATELY. CONTACT LENSES

Yoo . : | SENEREERT DA B LR S
PRI T T TN, TAMEDIATE G T e tyaTEr
RURLWITLO R ETERGEST 4 WATEE, 10 TH L vne oL

f‘*'7 Lot e, Lo D tRTELY REAMLVE CLOTHLET § WASH 3000 WITH
TEAECE MO Tt WATEFL BET MERICSU STTERTION FROMETLY.
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EXPOSED FELSCON TO FRESH &7k AT ONCE. IF BPREATHI Nu HAS STOPPED
FEREORM APTIFICIAL RECSPIFATIGN. HKEEP THE ACFECTED PENSON WARM

AND AT REST. GET AEDICAL ALTENTION AS SOCN AS POSSIELE. jﬁ/cz/

WHEN THIS CHEMITAL haZ BREEN SUALLOUED &HD PERSON IS CONSTIOUS,
THMENTATELY GIVE FERCON LARCE OUANTITIES OF WATER. AFTER WATER
HAS REEN SWALLOWED, TRY T0 GET THE PERSON TO VOMIT BY HAVING HIH
TOUCH TUE Balv OF MIS THEOAT WITH HIS FINGER. D0 NOT MAKE AN
UNCONSCIOUS PEFZON VOMIT. GET MEDICAL AITENTION IMMEDIATELY.

QPIRANS
SKIN
RESP IRATORY SYSIEH

€TATLS QF RERULATORY ENFOFCEMENT

05H4 STANBARD ZOCERI910.1200 HAZARD CORMUICATICN

REQUIPES (HEMICAL MANUFACTURERS AND . I¥FOEZTERS TO ASSESS THE HAZARLS
OF CHEMICALS WHICH THEY FRODUCE OR IMPORT, AND ALL EMPLOYERS HAVING
WORFFLACES IN THE MANUFACTURING DIVISION, STANDAED INDUSTRIAL CLASS-
IFICATION CODE3 20 THROUGH 39, T4 PROVILE IMFORMATION 10 THEIR EMPLOYEES
CONCERNING MAZAEDOUS CHEMICALS BY MEANS CF HAZAFD COMMUNICATION FROGESMS
INCLUDNING LARELS. HATERIAL SAFETY IATA SHEETS, TRAINING, ANL ACCESS 10
WEITTEN RECOREZ
4ATEI2RS 1107 83

EOLLOWING 3SHA STAHGLAKDS AFPLICARLE 10 SURSTIANCES LISTED J9CER1IGLD,
CTHERWISE &0V IZE:

OSHA STANDARD ZSCER1910.20  ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL
RECORLS
OSHA STANDAZD Z9CFRIS10.132  PERSONAL PROTEZTIVE EGUIPMENT

OSHA STANDAFD 2UCERIGI0.141  SANITATION
OSHA STANCSFD ZUCTF1910.151 MEDMICAL SERVIZES AND FIRST AID
DEHA STANDARD I9CEEIS10.133 EYE AND FALT FROTECTION

40CER?1™ FECORDS AND REFCETS OF ALLEGATITYS THAT CHEMICAL SURSTANCES
CARUSE SIGNTIFICANT ADUVERSE REACTIONS 10 ~EALTH OR THE ENVIECNMENT

REGUIFES MANUFACTURERT AND CLETAIN PPOCESSCUS COF CHEMICAL SUBRSTANCES
AND HIXTURES TT LEEP FECORDS OF SIGNIFICANT ADVERSE FEACIIONS TO HEALTH
Ok THE EMVIDONMENT ALLEGED TO HAVE BEEN CA_TED BY A SUBSTANCE Ok
MIXTURE. EF& hAY INSFECT AND REQUTKE REFCET MG OF SUCH RECORDS.
48EK23]178 28022 22

SUESTANCE LIGTED TIXIC SUBSTANCES CONTROL ACZT INVENIORY

KISK DOCUMENTATION/ASSESSMENT IN DEVELOPHMENT/EROGRESS CLEAN AlIR
ACT {(Cam)

MONITOR ING/LEVELS MENSUPEMENT _D‘ E E0/PURL ISHED TMIRGY
KRESFARCH aND £ ELY KEET ACT (EFD

LT Cue

FESULAT 100 FETCLASTED FETOURCE COMGERVA™ '™ A0 SLIOVERY AGT
SN
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HUNLLIUKENG, LEVELD PMoHIURLALML GURPLE L LU/ PUDL LSPLY LLERM HIR ML

{Caal

40CFRI61.22E)

SFECIFICATION SF

435EK33084

MONTTORING/LEVELS MEAS

ACT <Cap)

SURSTANCES LISTED AFPENDTY & - COMSENT DEFREE LIST OF
INDUSIRIES ANE 10YIC POLLUTANIS.
U.5. EPA <ND MATIONAL PESOURCES DEEENSE COUMCIL, ET AL
U.S. DISTRICT COVET LISTRICT OF COLUMBIA, JUNE 7, 197
FIED MakCH ¢, 1979,
SGATN QN CITTRED 2n,

SIIE 3ERCICC

SUBSTANCE SUFIECT TC FEQUIREMENTS OF GENEZAL IMDUSTRY SAFETY ORDER
(51237 T1949 OF TITLE 9 OF CALIIORNIA ADMINSTRATIVE COIE AND D

CHAFTER C.5 OF TALIFOENIA LARCE CODE

ANCERIDD

PRTRreN

05719780

PR

AEPENT LY
FERMIT AFPLICATION

TAELE 11 - CFGANIC

43FR14153

D3HA STANDAKD DCCERITO.94

04.01 43

PR
Eb.uj-

i1SCARDED COMMERCIAL CHEMICAL PRODUCTS, OFF-

CONTAINERS, AND SPILL FESIDUES THEREQF
COMHERC IAL CHE#ICAL PRODUCT OR MANUEACTURING CHEMICAL INTER-

MERIATE IDENTITIED AS TOXIC WASTE UNLESS QTHERWISE UDESIGNATED.

[re 197G, MODIE

prr fg?q AMh

I %ATIONAL FOLLUTANT DISCHARGE
TESTING REQUIFEHENTS

TO¥IC FOLLUTANIS IN ZACH OF FOUR
ANGLIZIC BY OGNS CXFOMATOCRAFHT/MASS SPECTEOSCORY (GS/HSH

02KA STANDLARD 27CTE . RID.134
CTLITY AL TAILE
QUIFEMENTS

DESIGNATED T wATARDOUS MATER [ALS TARLE AS HAZARGOUS MATER-
Il (UNDIER N.D.S rATEGOKY) FOR THE PURFOSE OF TRANSFORTATION.

41ERIZY6
45EP34%88

SEF45420
4SEREZOBC
45FRT74G49
AGEF1T737
46FR1923%

SUBSTANCE

D41
cLonre?
ITlo s
09/18 80
1Lan 89
03.1% g
03./30/81

LISTED FESOUPCE CONSERVATION AND KRECOVERY ACT (ECEA)

40C“F”01.33 EFA H

SUBSTANCE LISTED KESQUSCE CONSERVATION AND RECOUERY ACT (RCRAY
A0CEP261.32 FFr WAZER[OUS WACTE NI}, KON

o

SUEETANCS LITFN FESOUECE CONTERUAT N AL RECTUERY et (RCPn}

5 i
b ey

LR B

(AMENDMENT)
CAHENDMENT?

} {AMENDMENT)

CAMEHIMENT)
CAMENDMENT)
{AMENDIMENT)

ZARLOUS WASTE NO.
TAkS FREOM THE FEQLUCTIO

i.rlf r,,

R e e P oy, )

WA TTE

B THTHAL IO \N#ii!lkla F |¥ it ’lﬂ' 'T’ \LY?JL.

BRART AT

A TR Mot T
PN THE BReT T

LN {1 CLEL R

HAZARDOUS GUk5 1L HCDS

LIS T AMLE |1

JREMENT IN DEVELOPMENT/PROGEESS CLEAN AIR

SETTLEMENT ARREEMENT BETWEEN

CLIMINATION SYSTEM

FRACTIONS N

VENTILATION

FESFIEATOEY PEOTECTION
“1 0 TAILES GF MAZAKICUS MATERIALS, THELR
PEOFER SHIFEING NGMI, FLASS, LAEEL, PACHAGING, AND O

: DISTILLATION ROTTOM
N OF PHENUL/&CEIONE EROM CUMENE. (T}

ENTTOM SELIMENT

PLYARTALDT 1t
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THIS SUESTANCE TETTED ECR CARCINOGEMESIS BY THE NATIONAL
INSTITUTE OF ARTHRITIS, DIABETES, AND DIGESTIVE AND & IDNEY f;
DISEASES (NIADPTH) S/

KEDICAL SUEVEILLANCE REQUIRED

HG NIGSH/0SHA DATA; ATWISES
EXG FECOMMENDED 1F EMFLOYEE TO WEAR FULL-EACE RESPIRATOR
GENERAL MEDICAL HISTORY
A2CER7L7 BECTRDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SURSTANCES
CAUSE SIGNIEJCANT ADUERSE REACTIONS TO HEALTH OR THE ENVIROMMENT
TOXIC SHUBSTANCES COHTROL ACT (ISCA) SECTION B(C) RULE REQUIRES
MANUEACTUREFS AND CEETAIN FROCESSORS GE CHEMICAL SUBSTANCES AND MIXTURES
T0 KEEP FLTCEDS OF SIGNIFICANY ADVERSE REACTIONS TO EMPLOYEE HEALTH EOK
30 YEARS .
4BFR3BLT 2R/22783
48FR39225 42 2082 (EFFECTIVE BATE CORRECTION)
PHYSICIAN EXamINATION
INDUSTRIAL EXPOSURE HISTORY
FRE-PLACCMENT AND AMNUAL EXAMS
MEDICAL WAPNING FOX REFUSAL OF MEDICAL E<A%INATION
ATTENTICN TO SMOHING, ALCOHCL, MEDICATIOM, ANDR EXPCSURE TN EARC INDGENS

CERTIEICATIING

NO FEDERAL AGEMCY FESUIFEMENT, EUT DUE TO HAZARLOUS NATURE CF
SUBSTANCE, ADVISE COLLOWING:

HEALTHY STATUS CLATSIVICATION

0%HA FECPIFATOR CERTIFICATION COTFR1912.134
DEFPAFTMINT CF TRANSFORTSTION IF OFERATIS HEAVY EGUIPMENT

E¥PLOYEL HAZARDOUZ MATERIALS EMUCATION KECEIPT
EMFLDVTE MEDTCAL FECORDS RECEIRT

TOXIC SUESTAMCES CONTROL AT (TGIA) SECTION 8(C) RULE
FEQUIRES MaNiFACTURERS AND CERTAIN PROCESSGES OF CHEHICAL
SUBSTANMCES onp MINTURES TO KEEF FECOKDS OF SIGNIFICANT
ADVERSE FEACTIONS T0 EMPLOYEE HEALTH FOR 30 YEAKS.
CONTACT: Jary P. MCIZARTHY, OFTIZE OF TOXIC SUBSTANCES,
EFA (8001v424-1404. 48FK3G17E 6/22/83

KERICAL wakNTHfG FEOUIRED FOR MLDICAL EXAM REFUSAL SIGNED
EY EMFLOYER

SPECIAL DIARMOTTIC TEST

NINE In COMMON GE

!t‘al"; :‘!Jr, r-:?ﬂ' f':"“'tf"'-‘f-"';
S RERc - il QU T 8 L TN ARPLIDT T T TT LpTTANCE TATARLIO b

BeOSECT Il tal by ann [oleBY Ok ADJUSTRIC UNDER SECTION 102¢a) 9F THE
CTARRDEa [0 Lo o TRanRENTAL FRGEINGE, CTOMPEMSATION, AND LTARILITY ALT
neo1noe 'LEP RN “’FTIGN- 123¢AY AND 103(B) REQUIFE THAT FERSONG IN

CNAR'V OE ‘E:_“ N FNCILITY FRUH UHICH A HATARTOUS 3Uﬁ5rqucg HA" REEN
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DEPARTMENT oT TFANSFORTATION HAZARD CLAsSS
49CER1IT2.191 HAZARDOUS MATERIALS TALLE

HAZARDOUS S_ESTANCE, LIOUID OF SOLID, wW.D.S.
OFM-E
UK 9188

DEFAFTMENT 75 T
40FEL72.)
49CER172, 42

AMSPORTATION LAREL ING REQUIREMENTS
SUBJECT TO ADDITIONAL LABELING REQUIREMENTS OF

— R

NONE

hdgbikidiiis A-’H,H,f,i&-‘éH*MH;&MHMHHMMMMMM&MHMHMHHHM

INTU¥GOUE R amgatar MARITIME CRGANIZATION HAZARD CLASS
A°CFR172.1¢2 OPTIONAL HAZARDIOUS MATERIALS TAKLE

NOT LISTED

$#4~~4#as¢1¢«>.+&ki%k3~kx§*k*ik#*ﬁktki&kﬁﬁ&k*&k%ﬁ*&*#ik*kii*k*kk*k#ﬁk%k*

FOLLOWING turosmaregy FROM BUREAU UF EXFLOSIVES "EMERGENCY HANDLING oF

HAZARDCUS “ATIRIALSY:

HAZARDOUS SLESTANCE, LIQUID OR S0LID, ®.0.5.
ORM-E
IF MATERIAL G EIFE OF INUGLUED IN FIKE:
A EXTINGL ISR soup SULTABLE MATERTAL To SURROUND! FIKE
IE MATER 1oL 12 wor CN FIFE AND T3 NOT INVQLVED IN FIRE:
A YEEF MATER 2 gut OF WATER SOURCES aND SEWERS
 BUILD pnpe - LONTRIN FLOW AS NECESSARY
FERSONAL Dannrp SITUATION PROTECTION:
& KEEP ypying
* WEAK EroTZ, “ROTECTIUE GLOVES AND GAS TIGHT GOGHLES
A AVOID RRESTS NG VAFDES OR Dust
A WATH avay .. MATER 2L WHICH MAY HALE CONTACTED 7uE
BODY WITH CCFIOUS AROUNTS OF WATER OF SCA® AND WATER
LAND SF e
A DT r1T, Poen 10 HOLL MATER 1AL
A CO0VTh soLIrs wite 4 FLASTIC SHEET TO PREVENT DISSOLVING
IN RAIN oK EIREFIGHTING WATER
WATER ZPipe
& IE T IssgLuEr, SPELY SCTIVATED CARBON AY 10 TIMES SPILLED
AMCUNT AT 10 opm OF CREATER CONCENTEATION
A REMQVE TRApren MATER 2L WITH SUCTION HOSES
4 USE METHANICAL DELNGES Qp LIFTS TO ®EMOVE IHHCBILIZED MASSES
SEEULLUTION anp FRECIPITATES

kASTE
THIS “ATLRIAL LITTED AS HAZARDOUS SUESTANCE, AS DEFINED IN SECTION

1210040 op pup COMPEEHENT IVE ENVIRONMENTAL KESFONSE, COMPENSTATION, AND

LIARILITY act (CEFLLAY PR O19gy, FURSUANT T0 ONE QK MORE DF TwE
FOLLOWIM, .

POEETFU noern ran ey COMTEAL APT irnrosy rocmomy, MIE2vem
POSILI Wt ST 2eeTrom kDI
PCLE uaTrr L ya speT oy H07¢8)
A CLEAN ATP ACY (CaM) SESTION 112
JATOVE T rs et

L R o A i £8 2.5 a P B Rk e
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% COMPREMENSIVE ENUIRONHENTAL RESPONSE, COMPENSATION, AN LiABLILLL)
ACT (CERCLA} SECTION 102

EPA HAZARDOUS WASTE NUHEER U050 ’7{€g
CHRYSENE

40CFR260 HAZARDOUS WASTE HANAGEMENT SYSTEM: GENEYAL

PROVIDES DEEINITIOMS OF TERMS, HENERAL STANDARDS, AMD OVERVIEW
INFORMATION AFPFLICABLE TO 40CER PARTS 260-24%

Fria bt}

40CER261 IDENTITICATION AND LISTINE OF HAZARDOUS WASTE

TDENTIEIES THOSE SOLID WASTES WHICH ARE SUBJECT TO REGULATION AS
HATARDOUS WASTES UNDER ACCER PARTS 262-26%, 370, 271, AND 124 AND WHICH
ARE SURJECT T0O THE NTTIFICATION REQUIREMENTS DF SECTION 3010 OF THE
RESOURCE CONSEPVATION AND RECOVERY ACT (RCEA} ANR IDENTIFIES OMLY SOME
OF THC ®MATERIALS WHICH AKE HAZARDOUS WASTES UNDER SECTIONS 3007 AMDN 70932
OF RCRA

40CERI6D  STANDARLS APPLICARLE TO GEMERATORS OF YAZARDOUS WASTE

ESTAELISHES STANDARDS FOR GEMERATOKS OF HAZARDOUS WASTE

40CFRC63  STANDARDS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE

ESTARLTSHES STAbDARDS WHICH APELY TO PERGONS TRANSIORTING HAZARDOUS
WASTE WITHIN THE UNTITZD STATES IF THE TRANSPORTATION REQUIRES A MANIFEST
UNDER 4A0CERIGE ’

40CFRICA STANDARDS EOR OWNERS AND OFERATORS OF HAZARDOUS WASTE
TREATNENT, STORAGE, AND DISFOSAL FATILITIES

ESTABLISHES MINIML™ NATIOMAL STANDARES WHWICKH DEFINZ THE ACCEPTABLE
MANAGERENT OF HATARICUS WASTE

40CER2GT INTERIM STATUS STANDARES EOR CWNERS AND OPERATORS OF HAZARDCUS
WASTE TREATMENT, STORAGE, AMD DISPOSAL PACILITIES

ESTABLIGHES MINIMUY NATIONAL STAMDARDS WHICH UEEINE THE ACCEFTARLE
KANAGEKEXT OF HAZAFDOUS WASTE DURING THE PERIOD OF INTERIM STATUS

40CER2GT INTERIM STANDARDS FOR OWNWERS AND OPERATORS OF NEW HAZAKDCUS
WASTE LaND DISFOSAL EACILITIES

ESTARL ISHES MINIMUM NATIONAL STANDARDS THAT DEFINE THE ACCEPTARLE
HANAGEMENT OF HAZARDOUS WASTE EGE NEW LAND DISPDSAL FACILITIES

A0CERTT0  EFA ATMINISTERED PENMIT EROGRAMS:T THE HAZAKDOUS WASTE PERMIT
FEOGE

ESTAPLIHTT Froo 772G FOR THE HAZALIOG WAGTT ©rrwtT FROMEAY UNDEF
NS ST THID T WATTE DISPOSAL AT, AS AMTHDED BY THE RESQURCE
DONSDEUATI G Al F0UTVERY AT

T » ;e L L -~ y
RY R R e & Sk o r Ehiatin Lk Euouthd B1 o deod , ": e
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SPECIFIES THE PPOCEDURES EPA WILL FOLLZW IN APPROVING, REVISI: 3, awl
WITHDEAWING AFTEOVAL OF STATE PROGKAMS AND THE REQUIKEMEWTS STATE
FROGRAMS MUST “EET T0 BE APPROVED bY THE ADMINISTRATION UNDER SECTIIN
J006{(B) OF RCRA

CAS NUMPER
218-01-9

REGISTRY TOXIC {HEMICALS NUMBER
GCO700000

BULLET INS

SFECIAL INFOEMATICN

TYPE WHAT INEIFMATION YGU REQUIRE .

/ALL/, SPECIEIC INEQRMATION (BY 4-LETTER COMMAND, /MELP. , CR /NONE/.
NONE

CHEYSENE - NO MIEE HITS IN DATARASE.

ENTER NAKE, VE1WSHD, SYMPTOM, STLA, NAMELIST, HELP, OR QuIT.

5/g

e



ALLBRI NATURAL COPFEK
I 77409
-.I. PIGMENT mMETAL 2
1721 GOLD
“OFPER DUST
OPFEK FUME
ChA 10C1
rDA 102
~ QFPER-AIKBORNE
COPPER~-BRONZE
COFPEK-MILLED
OQPPSKF SLru3-AlREBOFND
OFFER SLAX-mILLED
GOLD BEROMZE
“AFa¥ COFPFER
ANE: COPFRFZF
LDA L:Z
OHBC 243

"u M3 Mz, Mo oSl [H TWa

E STOREN T D

1ot - e

A HHLﬁru DoaIZIT e oo~ IANLEaBILITY

i

.oees [GTRERCE

1DXICOLOG: COPEDE LV meili M [GTS AKE EYE AND MUCTUS MEmMBFANE IRKI-
TANTS, PRI=maFT 5S¢ IN ‘ ANTZ, AND Sb i 2ENS[TISER..
ACUTE EfFI50FE mAr CaLE AETALLIC TASTE ANk MasShl ULCER&T ION anND PER-

I‘qr“::T;Cw. FREOLONGED 2+ In JUNTOUT PFEGOUCES SENSITIZATION DEGmMaTITIO.

COPPER OIUME IS5 aM 21E avD moC0US MEMERANE IREITANT.
EsTiadidr WESLLTY Inh IFRITATIIN AND =ET4L-fUME FEYEF., mMETALLIL THUTs
pl JISTL wATIOM JF THE 3v 4 4ND HAIR.

I IMJESTION DF COPFER COMPOUNDS CAUSES VOMITING AML LOLLMESE. RCUTE
HUTIaONING IS CHARACTERIZED Br ~EMOQOLYSIS., JAUNDICE, ANURT., =1 FI3TEASION
MO CONVULSIONG.,

CHEONTIC ZHIN CONZALT w { COPFER SOLUTIONS WwiLi, CAUSE ER(THEM& anD
ATHER SHITh EACTIONS M SOm U IVIDUALD.

THE THREzHygLD LIMIT VALUES wERE ESTABLISHED TO PREVEMNT CKFITATION.
tEL-=mn ToLJrio20 UGk

I MISZIRLE SAFOSUKE LIMIT
M3 MI SSHA TiWe ¢ FlME. . MMl cSHa Twa 0 DUST A

T FAED IATEL( DANGEFOL: T i b HEALTH CONCEMTERT IO

IONE =FEC L LD
lrs.{u:m. DESCRIFT[UN

(EDOISH, LUSTROUS, DIWTILE, ®wLLEARLE METAL.
l BECOMES DULL WHEN EXFOSED TO AILK.

CIMICAL AND PHYSICAL YRUPERTIES
4 LULAR WETIGHT: o3,y
IHLMLING POINT AT 1 &TM, F2 4653 F
SOLUBILITY IN WATEK, G/100 5 WATER AT l0C: INSOLUBLE
LASH POINT, CLOSED CUp, F (OF OFEN CUP IF OC): NONFLAMMAKLE
JAPOR PRESSURE @ 20 (, MMHG: 1 MM
MELT ING FOINMT, E: 1982 F

000853



L e POWDLERED EFOQRM IS E<ri:)z [UE

Al PROTECTIVE EQUIFMENT
Jw NG IMEORMATION EROM NIGSH,OSHA "OCLUPATIONAL HEALIH OGUIDELIMNES
I=EMICAL HAZARDS':

-ULAF .

“MPLIrERS SHALL PROVIDE AND EN3UKE THAT EMPLOYEES USE APFPROFRIATE
ROTECTIVE CLOTHIMG AND EQUIFPMENT TI0 PREVENT KEFEATED OR FROLOMGRED
t IN CONTACT WITH COPFER S5ALTS Ok LIGUIDS CONTAINING COPPER SALTS. EACE
HIELDS SHALL COAMFLY WITH 29CERISLIG.123CA)(2), (AI4), (@)(S), AND
(s,

IEMPLG:LRS 3=ALL ENSUKRE THaAT CLOTHING WHICH #eaY HAVE BECOME CONTAMINATED
ITH ZTPPEF SALTS EBE FPLACED IM CLOSED ZONTAINEKS FOR STORAGE UNTIL IT
ON FE [DISCARDED Ok UNTIL THE EMPLOYER PEREOUIDES FOKR THE REMOVAL DOF THE

lCONTi"EZNF«NT FrROM THE CLOTHING, IF THE CLOTHING IS5 TO BE LAUNDERED OR

NTHEF & JSE CLEANED TO KEMOVE THE CONTAMINAMT, THE ERPLAOYER SHALL INFORM
HE FEFSON PERECEM [N THE OJFERATION OF THE 4YaZaRDOUS PEGFERTIES OF THE
_O0FFZE -aALI.

GHLES
DLLT Wil INFORMATION FROM »IJS= 3%0HA *JCCHPATIONAL HEALTH GUILGELINES
EOF "oSmifal HaZakRpsr:

FRZUILUE AND ENSURE THAT EmPLOTEELS USE LUST- AND SFLASH-
SIMODIMELYy WITH ZO9CERISIO 1330001 -e il gy WHERE

Ok D275, nl=T=z. OF LIQULUIDS C0sTalmiedy COFPER SALTS rmaf

[SRd L

J
EGLL _Wwindg I~EUErmA Id%~ G5HA *3CCuPali2nal HEALTH GUIDELINES

s
EUd Iminilel HAlME

mMr Lot ERT SemALL sesiaRrE THAT Emb LOTEES WHMOTE e IN BECOMps CONTAMLeGATED
II“ TIPFEr sablz oToweld PREOMrIL: WASe OF sodwhre WIle SO0F DR MILL

ETo7 2247 200 wATER 70 FEMOUVE s~ LOPPER SALTZ FFOm THE SHIN.
EMrl . ZFz z-wbLi <H2URE THALD EMPLOYEES whd mANDLE FIWDEPED COPFER, COFFER

HL-_ SFOLIGJSID:S LOMTALNING COFYER 3ALTS WASH THEIR MANDS THOROUGHLY
ATH : LI DETHEFOENT AND WJATER BEEOFE EnTInd, S5m0t ING, QR USEMu

L
TILZ=T FACILITI

(AN

I Him: CHEMIZALS FROM THE
- e

P i THANDING JF WOkt CLOTH Ny
POLLZWING INEJRAATION EROM WlCoH - USHA "DCCUFATIONAL HEALTH GUIDEL [NES
FOF “HEMICAL HAZAFDL":

IALHPLGiEHS SHALL EMGHERE THaT ESMPLUYEES WHOSE CLOTHING nat HAVE BECUME

CONTAMIAANTED WITH FPOWGERED COPPER, COPFER SALTS, OK LIQUIERS CONTAINING
JDOPPEE SALTS LHANGE INTO UNCONTAMIMATED CLOTHING REFOKRE LEAVING THE WORK
'REMISEG.

STTHING KREMUOY/AL FOLLOWING ACCIDENTAL CONTAMINATION
: LOWING INFORMATION FROM MIOSH/OSHA "OCCUFATIONAL HEALTH SUIDEL INES
l tuk CHEMICwL HAZARDS

IMFLOYERS SHALL ENSURE THAT NON-IMPERVIOUS CLOTHING WHICH ERECOMES
IGUNTAHINAIEE WITH COPPER SALTS BE REMOVED PROMPTLY AND NOT KEWORN UNTIL
THE COPFER SALTS ARE REMOVED EFROM THE CLOTHING.

000854



RS S CHNFOR=ATICZG Z82m s l0om, 224 oL D]

. IoE TeZmIlal mal y

S OFLC:EWS SeaLl EmiaRE TRy ZmPLOrEZD D 03T EAT LF
W EXID COFPER, CIes s 3ALDE, 0F L INIDs TCONTaIsIng

IHNDLE'J. rROCESSED, R =T0KRED.

*AT0k SELECTION (UPFER LIMIT DEVICES PERMIITLN,

l’PER fusT & nmIST:

MG/M3

- MIGH-EFFICIENCY FPARTICULATE KESPIRATOK
WITH A FULL FACE-fFIECE

- SUPFLIED-AIKR RESFIKATOR

~iF RESPIRATOR
EACE-#IECE

SOHTINUDUHES -S03W MODRE

- -
- Ty e
PR - Y

T SUFFLIZLD-
WITH &
(IR

FULL
ATED IN

.....

WITH A FULL FACE-FIECE, HELMENT, Ok HOOU
- SELE~-CONTAINED BREARTHING AFPARATUS
WITH A FULL FACE-PIECE
Miz. M3
Tr#E 'C° SUPFLIEL-AIR RESPIKATOK
WITH & FiULL FACE-FIELE
OPERATED [s PYELZURE-DEMAND OF FOCITIVE-RRESIGRE

13
clinE Ok HIGH-EFF[C JENCYT FAKTICLULATE FESPIFATOR
- SUFFLIED-AIR HEof [RATOR
I = SELEF-CIONTAINED HREATHING wFPPaAKATUS
' isM2
- R ioH-ZFS I LENLE FaN~TICULATE RESFIFATCKR
T FULL bAaLi-+ TELE
- rrLeino-Alk REIFTRFATOR
I Wiid & FYLL FaLE-FIECE. HELMENT, OF 000
- SELE-COnIAINED wreAaTHING AFRPARATLS
I WiTH & EFULL Facvl -7 IECE
SO Mg
- FPOWEERzZL ATR-FUKID(IND RESPEIRmIUR
I WiTH % HIGH-EFFICTENCT FILTER
- TyYfFE © SUFVYLIEL-ATR RELPIRATOR
QPEFATED IN PWLSSURE-DEMANL, POSITIVE-FRESSLAE,
l mUlte
!) Mi3/M3
- TYPE 'C° SUPPLIED-AIK RESFIRATOR
WITH  FULL FALE-PILECE
OPERATED IN PRECSURE-DEMAND OR POSITIVE~-PRESSUKE
- IYPE '€ SUPPLIED-nIF RESFPIRATOK

WITH A EULL FACE-FIECE
OPERATED IN CONTINUOUS-FLOW MODE

000855
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ee 1
P A ]

[}
[ ]

po DI
WEE
HIKST
VMITING

CINESS
e MUL S I0NS
\

IONEY DaAaMALE
t . TALLIC TASTE
l.‘vEE LAMAGE
HOCK
FmRMATITIS
1Sal, ULCERATIOHM
lmsm. FPERFOKATION
YE IRRITATION
1 JEOUS MEMEKANME [RRITAT IO
WSDULAR ALHE
AUSEA
JUGBHING
TAKMMESS
CTERUS
PHARINGITIS
o IMITING

l,r- Iar¥HEA
EHESMUS
EMOLTS IS
SMATURIA
FPROTE INLIR T
NUF i5
AUNDICE
A TTENS UM
Vo LLAaPSE

EPRGUUCTIVE EEFELTS I S4PEL mnTHL aNiMaLs

l ST ~I0 PRETEDURE:S EOLLdWip; Sretiasiled
Eolris CHERIUAL 0eis [NT9 THe £¢53. IMmEUImTELM Wasd THE ECES
I ITH LARIE AmOUMTY 0F WATER, O.Ila3iiMabl: LIFTING THE LOwkF AND
CRREs LDS. DET mEL Lo AL ATTENTIOS IMAELTIATEL s, o ONTACT LEVIEL
Tl NOT EE WORM weEet wWopr Ie G ITH THIS SmamilaL.

I £ Trmis CHEMICHL GET: 0o THE 2516, IMMEDInTELY WesSH ConTaminaTEL
[re W ITH sC4F b »ILL DETERGENT % WATER. IE THIS JHEmICAL

ve D LLOTHLImM, 1D [WTELY REMGVE CLOTHIMG % WASH ShInv WITH

I QAF OF miLD DETEFPGENT . WATER., GEI MmEDICAL ATTENTION PROMETLI.

F A PEFSON BREATHES [N LARGE AanueTd OF [HIS CHEMICAL. MOVE THE
PPOSEDL FEFION TO FRESH nIR AT ONCE. IF BREATHING Hed 3T0:P00
PEREDKM ARTIFICIAL KESPIRATION. WEEF THE AFEECTED FERSOM WakM
SND AT REST. GET REDICAL ATTENTION A3 300N &5 POSSIELE.

imlsgsrsa 5ALTS OF ALUMINUM, COFFER. NICHEL. TIN, AND CINL:
EMERGENCY TREATMENT - DILUTE WITH WATER OK MILh. REMOVE i
iASTRIC LAVAGE UNLESS PATIENT IS UOMITING.

' ANTIUOTE ~ FOR COFFER AND ZINC SALTS, §IVE CALCIUM DISODIUM
LOETATE OKALLY AND INTRAVENOUSLY. FENICILLAMINE 15 EFFECTIVE
‘0K COPFER POISONING.

JKTHER TREATMENT -~ TREAT HiPOTENSION. KELIEVE IKKITATION EY

iasuma MILK UR CORNSTARCH Ry DISSOLYING 10 GRAMS CORNSTAKCH O
FLOUK IN | LITEK OF WATEK. KEPLACE ELUILS WITH 5% DEXTRGSE I
SALINE. KEEP FATIENT WAkM AND QUIET. RELIEVE PAIN WITH MEPERI-

lumx—: OR MOKFHINE.

(MEDICATION WUST BE GIVEW BY QUALIEIED MEDICAL PERSONNEL)
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.-‘4[ ,_..AJE.P THaAN WAIST. .rmdPTLICTE 9 =2I70Gal Lt =27 12T

' TH &~ SHEET aOF ELart ET. mEnmzurc DISIHN»E aN CusE ERONM
Ii

wdTIH T0 EFIGASTREDIM, marh TUBE W ITH I8DELIBLE =AR: ING

& TAFE. FEmOVE DENTURES AND OTHEK E‘U:f.EIuN BEIECTS FROM
"H. QOFPEN MOUTH, USE GAD IF NECLSSAFT. EXTEND wHEAD BY

. Timis THE CHIN. PASS TURE OVEER TONGUE AND TOWARLG alh
F THEIAT WITHOUT EXTENDING HEALD GOR NECH. I[F SBSTRUCTION

; MET EBEFOKE THE HMAKK ON TUBE REACHES LEVELS CGF TEETH,

i NOT FORCE, BUT KEMOVE TURE AND REPEAT PROCELURE UMTIL
IUBE FASSES T0O MARK. PLACE END OF TURE IN GLASS 0OF WATER.
¥ TUERE IS OBSTRUCTED WHEN INTRODUCED ABOUT HALFWAY TO THE

'RK, IT MaY HAVE ENTEREPR TRACHEA.

‘ AETER TURE IS PLACED IN STOMACH, ASPIRATE FIRST TO

EMOVE STOMACH CONTENTS BY IRRIGATION SYRINGE. SAVE STOMACH
t INTENTS FOR EXAMINATION, AMD REPEAT INTRODUCTIGN AND

_THORAWAL OF 100-300 ML WARM WATER UNTIL AT LEAST 3 LITEERS
¥ CLEak RETURN AKRE ORTAINED. USE ACTIVATEL CHARCOAL AT
TITHINNING OF LAVAGE TO AlD IN POISON INACTIVATION. LEAVE

v GRAMS OF CHARCOAL SUSPENDED IN WATER IN THE STOMACLH.

lE INTECDUCTION AND FEMOVAL OF LAVAGE FLUID BY GRAVITY

*EOUIKES MOGRE THAN FIVE MINUTES, ASSIST WITH ASEPTD SYR-
GE. PREVENT ASPIEATION WITH CUFEPED ENDOTRACHESL TUERE.

I.mIII JIVING LARGE QUANTITIES JF waTEFR.

MASSAGE UF EFIGASTRIUM WHILE SToOmalHA TURE X BEINA

SPIRATZIO dMaY 21D IN POIS00 ZeemdUAL.

IE FATIENT TOMATOSE, INTUBATE TRACHEA WITH ZUFTED ENDO-
lI SLOTUBE. SUCCTINYLOHLURIME mir HE ADMINIZSTIFED 21 GHAL-
MEDICAL FERSONMEL 19 Béws INSERTION OF IFe HESL ZATH-
ﬂfvi_u« TO FAaS59ABE GF STOmwH TURE.

l Told, HamDBOIK GF FOISCNING, 11TH ED,
wIERPH[NE SULEFATE, S-13 ma SUBCLUTANEQUSL:, UroLt1, UK
quL: *NIHHUENWU Liw AORPHIMNE CAn CAUSE fAUSES AnD YOMIT IMg.,
ﬂ SHIFAL NERFVOUS S5YSTEM LEFFESS UM, AND SLOWING 25 FESPIFaTIONM.
SE DAUTIOUSLY JR NOT wl ALL IN CENTRAL ~ERVOUS :zS*En LEFKES-
IQM, HESPIRATCERY GIFVICULTr, HoPEREACITASILITY, ang mEFaTIC
FERIDINE HIDROCHLOEIDE «LEMEROL, COLenZls , 90-1%9 ™3
“t'f INTRanmusCULELY.
0 musT BE S IVER

)

1 3
i)
i
T
1
It

fed B GUALIEIED ~5D
I CEEISEALH, HANDROOK 0OF POISONING, L1114 ED.)
TATE FeooNel FAILUKE - TREAT SHOCK. EDRE MEMOLITIV KEATT [ONS,
l.l‘JE suiiuMm BRICARONATE, 5 6 EVERD 1-1 HOUKS w5 NECE SRR 10
O INTALY aN ALKALINE URINE,
MEDICATIOM MUST BE GIVEN BE QUALIFIED MmEDICAL -SRICNMEL:
l REISEACH, HANDEROOK OF POLSOMING, PLI8 Ed.0

U IYER DAMAGE - REWOVE FROM EfFUSURE TO ~LL CHEMIIALS sl
PUIGS. MAINTAIN COMPLETE BED FEST. AVU LD HMNESTHES T4 IR
I_,;_smsz FRGOLEDUKES. AVQID DEHMYDKATION 0K QVERHDRATION.
LE VOMITING SEVERE ANL ORAL FLUILNG NGT KRETAINED, FEFLACK

SOMITHS WITH AN EQUAL QUANTIT( OF 100% DEXTROSE IN NORMAL
JALINE. IN KENAL FUNCTION ADEQUATE, GIVE 1 LITEF OF 5%
[EXTROSE UK INVEKRT 3UGAR I NORMAL SALINE PLUS 1-2 LITERS
SE 10% DEXTROSE OF [NVERT SUGAR IN DISTILLED WATEK INTRA-
) WSLt EVERY TWENTY-FOUR HOURS.

lf[mEISBACH, HANDEOOY OF EOISONING, 11TH El.o

JIRCULATORY FATILURE/SHOCK -~ PLACE PATIENT [N SUPINE POSITION
IJIIH FEET ELEVATED. ESTABLISH AND MAINTAIN AN ADEQUATE AIRWAY.
ﬂAINTQIN BODY WARMIH pY APPLIC:&TION OF BLANKENTS, BUT DO NOT

rr "y : e _!_'-. v _‘g

S TR R ,,,'!
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SONNEL AND M
"’ AILABLE. RESTOKE el milnuTalny AUDEQUSATE BLGAT VAOLUME. RET
T

1T PLLARLE FAIN, D3 w3 f {08 AIPERINT TO ZWILISES JONOBEF 5 1245
' S 2T CR OTO uUNCCHI O IIos R ZULFOEDUs FATIENT o, FAT1ENT: wilH
I:gp9555£5 RESPI{FAT 0 2l LD NGT FE GIVEN MOFFWISE UNLESS FER-

ZQUIFAENT T30 ~al"TAIN EESFIRATION AKE IMmEDIATEL:

URTHER MEDICAL TREATMENT [nmELIGTELY.
MEDICATION fUST BE GIVEN BY UUALIFIED MEDICAL FERSOMNMEL:

:I5kACH, HANDEDQOK OF PGISOMING, 11T+ EDI.

NG
*ESPIRQTU&! STSTEM
45al SERETUM

! IIN

EKES
GASTROINTESTINAL

I [GNETS

VER
ARDNIOVASCULAR S{5TER

SHA SIanDARD ZIHCERISIC . IZ00 HAZARD CIOMMUNICATION

REQUIRES CHEMICAL MANUFASTURERS AND IMFORTERS TO ASSESS THE ~azZakds

TEHEMICALS WHICDH THEY 7:2LUCE OR IMFPOKT. AND ALL EMPLOTERS HAVING
'WJRF:’-’LQCES I THA MANLUEAITURING DIJIZTON, STANDARD INDUSTRIAL CLASS-

iFICATION CODES 23 THROUGH 39, TO FROVIDE INFORMeaTION TO THEIR EMPLUIYEES

INCERNING HAZARDOUS CHEMICALS BY MEANS OF HAZAKD COMMUNICATION PROGRAMS

ACLODING LARELS, ~ATERTAL SAFETY DATA SHEETS, TRAINING, AND ACCESS TO

W ITTEN RECORDG

e Aa ea sme o
YSEREIIEY L1 LS/ E2

"I'TU’:S OF ZESULATORY ENFORISMENT

r ceW sz TEhA 2T e S ARPLICABRLE TO SUBSTaNCES LIATED Z9TFR1910,
O. . cfWI3E ~DVISE:

CER1ISIO, 1200 ALK CONTAMINANTS
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TEMA STANL—RL 29l Fliy . osd RE-P URATIE L FEUTEL T iU

HA STaNl-kD Z90ER] ], 20 ACLCESS TO EMPLOCEE EXFOSURE AND mEDIuAL

FERSONAL PROTECTIVE EGUIFmEAT
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THHW STaAMNLARD JOCEFRIGIO. L4 AN LTaT [idn

I SHA STamitel D SO0 HLY L, 54 VENTILATIUN

$O0CERT1T EECORUS wND REPUKTS OF ALLEGATIONS THAL CHEnICAL SUBSTANLES
AUSE SIGNIEICANT AOVERSE KREACT I[ONS TO HEALTH O& THE ENVIRONMENT
REQUIRES MANUFAUTUKEKS ANL CEKRTAIN PROCESSORS (OF CHEMICAL SUBSTANCES
AND M IXIURES TD KEEP RECORDS 0OF SIGNIFICAHI ADVERSE REACTIONS TG HEALTH
mk THE ENVIRONMENT ALLEGED TO HAVE EFEEN {AUSED RY A SUBSTANCE Ok
| 'UKE. EPA MAT INSFECT AND REGUIRE REPORTING OF SUCH RECORDS.
H«bcREBl'-"'B 0B3/s25/,83

1ISHA STANOAKRDL 29CERL1Q10.151 HEDTCAL SERVICES AND FIRST AID
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HNOgLOGY DEVELOPMENT I LDEVELOP~T 1 PROGRESS
HSERYATION AaMI KRECQYVERT ACT ECF-.

L
r
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ONTFZL TECHMOLOGY DEVELOPMENT IN DEVELOPME~T/PROGRESS CLEAN

',.HTE.r' ACT v CuWA

OURCE/EXFISURE ASSESSMENT IN DEVELOPMEMT. r206GKRESS CLEAN AIF ALY

ChAa
'#ISH DOCUMENTATION/ASSESSMENT COMPLETED/PUELISHED FEREKAL
NSECTICIDE, FUNGICIDE, AND FODENTICIDE ACT (FIFKA)

l]C’NII'CRING/LE'JELS MEASUREMENT IN DEVELOPMEST 'FROGEESS CLIAH
ATEP ACT (ZUWA:

!GNEI RING/LEVELS MEASUREMENT COMPLETED/FUR_ISHED CLE&N AIR acT
(CAA

ONITORING, LEVELS MEASHREMEWT o CEVELCEME- T PROGREZYS
EzCosCE ConSERUVRATIUN 48D FECOUER L m.",T \NLT .

NaLrTIiCAL =ETADDS DEVELGPMENT COMPLETED. PoXLI{2HED CLEam A4 IR

HL T DA

1€ TJOCUMESTAL [ON/mSSESSHENT Ie DEVELIFAE~T FPROGRESS CLEAN
ToF ACl - TWAl

A DT IUAL ETAQDE DRUCLIPMENT e PEVELGPMET T PRDGFL 43 CLEAM
l ATSs 20T - Zline

aNAL YT ICAL RETHOU: DEVELYPRENT To DEVELOPHME-T PROGKESS HI-TUKCE
IZJN:EFUQTID” AND RECOVERTY ALT - RORA

LonTrFLL TESSNOLOGY DEVELOFMEWT COMPLETEL. FUZ IZHED CLEnwN
T2 T Jwn

TECHAOLOG e DEVELCFMENT In DEVELOPMEST PROGKESS LLZAN

ad T
)
r »?l: Pt

l“Ig*' COCUMENTAT IUN/ASSESSMENT CORPLETEO/FUEL I2HED SAEE LF 1K ING
WATER AT + 30MA)

I.(I‘S" DOULREN VAT ION/ASHYESSMENT 1IN chhLuPHE CPROGEES D CLEAN
WIR alT (Chdy

B SNAL: [1CAL “ETHUDS DEVELOFMENT CUMFLETED, FURLISHED CLEAN WATEK
& 0T WA

KISk DOCUMESTATION,AYSESSMENT [N DEVELGEMENSD PRUGRES: CuLShaM ALK
Im:-r (Can)

MONITORING/LEVELS MEASUREMENT LOMPLETED, PUF . I3HED FELERAL
I WCTICIDE, FUNGICIDE, AND ROOENTICIDE ACT  EIERA.

MONITORING/LEVELS MEASUREMENT [N DEVELOPMESI 'FROAREZS CLEAN A 1K
ACT (CAA)

CRLTERIA DOCUMENT It UEVELDPMENT/PROGKESS CLEAN WATER 4CT (CUA)
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F I3 SETILumT T LLpEEmMENT 227

£ DEFEnMzZE CoUMCiIL. ET wl

DECALdmB Ly, JUSE T, 197,

ﬁND NaTIONAL
'QICT COURT T
Jlou. DDC 1375. MODIFIED mAKRLCH 9, 1779, S5ITE
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3, DDC 19379 aND AGAIN ON UCTOUOREK 26, 1982.

>

1o REFZGL1 .32 EPA HAZARDOUS WASTE HOL KOG4: wCI0 PLANT GLOWDODWN
LUKFY/SLUDGE RESULTING FEOM THE THICKENING OF BLOWDOWN SLUERK:
X0HM PRImaRY COPPER PRODUCTION, (7

ANLE SUBJECT TO REGQUIREMENTS OF DENERAL INDUSTRY SAFETY OKDER
» 5194 OKR TITLE B8 0OF CaALIFOMNIA ADMINSTIFATIVE CODE aMD DIVISTON 5,
TER 2.5 OF CALIFGRMIA LABOR COULE

u
3
&!

L e Ryt |

3
I
A

oW

l STANCE LISTED KRESQURCE CONSERVATION AND FECOUERY aND' (RLKA:

TURSTANCE LISTED HAZARDOUS
[4TZ OF CALIFORNIA ADMINIZTEAT [VE LCONE
lm_s Z3. 300IAL SECURITY
VIVISION 4. ENVIPOMMENTAL HEWLTH
AP TEFR 32,0 MINIMUM STANDARDS FUK MANAGEREST OF #aZARDOLS ANk
! (TREMELY HAZARDOUS WASTES

SCEXL2C2.20 TESTING MEQGUIREMENTS FOR NATICNAL FOLLUTANT
| ISCHARTE FLIMINATION SusTEM NBEUOES: FEEMIT SPELIZATIONS
l‘PPENDIA v - TARLE il - OTHEE TOLIC POLLUTANTS:
GTwer a8Tlal, «TO0Twl ConapdIDE. aml rTOTAL) THENOLS

[S8] P*i

S ER141323 Z4-%1,83

100

.10 TABRLEZ dF vala®0QUS »maTERIALS., ° ZIR DESCRIPTION,
IPFING v@AnE, CLAss, LABEL, FaALhAaG i ANl GIHER RE-

BT I HALARLGET MATERIALS TARLE nS HaZARDOL HATEER- :
R N.0.2 CATEGOFYT EJR THE PURrPISE SE TEANZCORIATION. -

carlsTG
4T3 LES023780 C AMENDMENT

airuoduu G710 /89 cAamMENDMENT
SERESUSL O9/18, 833 AMENDUmENT

i JP:« 3549 11-10,60 AMENDMENT)

[¥¥]

B 1921 o umENMDRENT
3 JuJ I, 30,81 CAMENDMENT

LAl TabLlEs Jf HelmkDoUs mAalExInls, THEIF
TREE N mamo, CLASS, LnuBEL, PACRwGT>3, wnl

i In LDPTIONAL HAZARDOWS mMATERIALZ TABLE (UNDER NL.0.5.
wiITH ALTERMNATIVNES TOQ COFRESFUNLING FEGUIFEMENTS I
H|F~lf;.A01 FOR INTERNATIONAL SHIFPMENTS,

VERISDw: 04715731

SOFRII3WE Lo/ 01/80 CAMENDMENT

HERIZITY a3 2081 CTAMEMIMENT

LEAN WATER ACT (CWA, SECTION 304(a)
IWATER QUALITY CRITERLA FOK COFPEK:
1.0 M3, L EOR DOMESTIC WATEK SUPPLIES (WELEAKE:.
EDR FRESHMATER ANG MARINE AQUATIC LIFE, 0.1 TIMES &
\ IOUK LCSO A5 DETEKMINED THROUGH NONAEKATED BIOASSAY
IU&JLNG SENSITIVE AQUATIC KESTDENT SPECIES.

(QCFR143.3 NATIONAL SECONDARY DRINKING WATER REGULATIONS
AAX IMUM CONTAMINANT LEVEL FOR COPFER: 1 HMG/L
44FR42198 07/19/79
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ENERAL FPEDICAL = 1ZIlk:
droICLan ExamiInalT iom
iDUSTRIAL Esfuiubke 12001
HRONIC RESPINATOR: vi5Za3E

ESEIRATORY HISTOR:
1 EXAnM
suMONAFRY EUNCTIONS
4 BY 17 CHEST P.A. a-RAY
P eINALYS IS
[3I0N TEST
TTENTION TO 3MOHING, ALCOHOL, MEDICATION, AND EXPOSURE I0 CARCINOGENS

N S

: TIEICATIONS
I_’ALTH 3TATUS CLASSIFICATION

(Y1

| ICLEAR FEf. 0041

IFARTMENT OF IRANSPORTATION 1T OPERATES HEAVY EQUIPMENT
ISHPLOYEE HAZARDOUS MATERIALS EDUCATION RECEIPT

PLOTEE mMEDICAL KECORDS RECEIRT

T34l SUERTANLES COUIRDL ~CT - T5CWr SECTION 2000 RULE
uhx PES MANUERCTUPEFS vl CERTAIM FROCESELF: OF CHEMICAL
ANZES ANl 2 Tl«JURRS T2 REEF RECORES OF ZIGNIFICANT
beE MEACTIUMS T gnPLI1ELE HEALTH FJR 30 rEakS.
JNLHFI. JACH FLo sl nkTd:r, JEFICE OF TOx 10 2ubk3TaNCDs,
te - lATA L ARFRTIZLIE e DL

PDLCAL BN TG BEWCeED Fr eiDllni Ecan PEELEAL 3IGNED
!s Emrl o
I.IhdlLuﬂ4Nu~Lll TE, o
;

RInnLts 1!
IFFERENT [AL WHITE oLyl CELL CUOUNT

I‘u ANDD SFLILL FROCEDHRES

KEFURTABLE QUANTITY QF ONE POUND AFPLIES T3 IHIS SUBZIANCE EIZTAGLISHED

SECTIONS 10114y aND 102:R OF ADJUSTED UNHDER SECTION (02(A) uF THE

l MFREHENS IVE ENVIRUNMENTAL KESPONSE, COMPESSATION, aMND LIAKILITY ACT

F 1280 (CERCLAY. SETIONS 103uas aAnD 103K XEQOUIRE THAT PERSONS IN

1ARGE OF ~ VESSEL Ik FACILITY FROM WHICH A HAZARDOUS SUBSTANCE WAS KREEN
ltLFA:LU IN & QUANLTT T EGUAL TD OR OREATER THaN THE REPORTARLE GUaNTITY

Ok THAT SUBSTANCE IMMEDIATELt NOTIFY THE nNATIONAL KRESFONSE CENTER

3005 424-2805; IN THE WASHINGTON, [.C. METRIPOLITAN AREA (202) 428-2675
!OPRIE‘J%}B Ca/04,85

ll kA KAk Ak A& Ak Ak R Ak ok ek kA A ok ok ek & ok ok ok ok ok ok ok ek e k ke ke A Rk ok Ak ok

IEPARTMENT OF TRANSPORTATION HAZAKD CLASS
49CERL72.101 HAZARNOUS MATERIALS TAKRLE

!*MZARUGUS SUBSTANCE, LIQUID OR 30LID, N.0.G.
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IHE

[NTE&3QVE=NMENTAL MARITIME GROANIZATION HAZARD CLASS
A9CFE172.1C02 OFTIONAL HAZARDUUS mATEKRIaL: TABRLE

HONE

. ie kR ki ki kA kA kAR Akhbarkhdhihhhhhhrrpkhhadddibhhdbhbhhhddthhkdhddix
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JLLC A ING INFORMAT ION EROM BUREAU OF ExFLOIIVES "EMEFRGENCY HaANDL Ing OF

[WR

I HAZAKDOUS MATERIALS® :
HAL~rLDio3 SUBSTANCE, S I0UID OR SOLIL, ~.0.5.
M- £
'[E-' na TERISL ON FIRE Ok INVGLYED i FIRE:
Y EXTINGLISH USING SUTITAPLY MaTERIAL TO SoRROUwD FIkE
T mAITERTNL OIS N0l 0w FIRE AL IS HOT IMVSLJED InN FiwE:
l VP ETE MATERIWL QUT OF walEr sulRCEs ami —EZWERS
A L_ILD DINES T CoNTaIN Fliw o3 MECESIAF
1IR30 AL DANDER SITUATION PrOTolTIUR:
I « LEDF OLFLIND
& WEay BCLTS. "ROTECTIVE GLOVES anND Aas TIIHT 400GaLES
LoAav oI DERATHING “HPOHb O s T
bowsa Tl quay AN MATERTeL WHICH Mar HAVE CTNTACTED IHE
I ST GITH LoPIdys pmom‘rzj G waTZF Ok SOa& ard WwsER
Tooou ZFILL
o LIS FIT., FOMND TO HOLD malERIAL
I ST OSDLINS WITH & FLASTIL SHEED T3 FF&VENT DIS-0Lw [N

IN RAIM OK FIRETIGHTING WALHE
sTER 2P ILL

« IF IISZJILVED, APPLY QP"I'I'}r'a""'II CARBON -T | IIMEZ SelLLEDR
AamlenT 20 L0 FEM g GREATER COMLIZWTRAD I
e KE=~IUE TEAFPYED muiFRIHL dalr SUCTION »o-ZT0

[
'

S 2T Rl man DUl SEEDSRT Ok LTI U0 REmDLL immub iLIZED MASSET
I oF FOLL_oTL1ON el VPRECIVPITATES

i“!IE ~aTERIaL LISTELD o6 HaZaARDULS SuesTaniE, AS DEFIMED IN SECTIOWM

101714, OF THE COMFREHENSTVED ENV IFLUSMENTAL “E3IFOMSE. COMPENSTATIOZS . fail
TABILITY ~A2T CCERCLa DF 19EC, PUFSONNT T0 wE OF 43kS OF THE

3 e DG ‘

CEDEFAL WATER POLLUTION COUNTRUOL alT @ fwedrr SEITDON JLICEYCId A
SLL I WASTE DIskasaL oU7T ZECTION Zou.

CLEAN WATER ACT nwa) SECTION 207(a)

CLEAN AIR ACT tAn) SECTION 112

TOLIL SUBSTANCES CONTROL ACT (TSLA) SECIION ¥
A COMPREHENSIVE ENVIRONMENTwL RESFONSE, u»wwsa:zm. AL LIABEILITY
ACT (CERCLAY SECTION 102

® NUMBER

140~50-8
I ISTRY TOXIC CHEHILAI..&; LS O ———
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CONTRMINANT 3 HAZAKRDCGS PROPERTILS
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- psc-ham:lng 1 mp/L

=% imp-mus TDLo:80 mg/kg:CAR

=2 jvn-gpg TIYLo 30 mg/kg ETA

DIBENZ{a,n)ANTHRACENE

CAS RN: 53703 NIOSH #: HN 2625000

mi: Crtlig; mwe 278.36

SYNS:

1,24, 6-DIBENZANTHRACEEN 1,2:5,6-DIBENZANTHRACENE
{DUTCH) DIBENZC{ A, HJANTHRACENE

TOXICITY DATA: 3 CODEN:

mma-sat 10 ug/plate PNASAG T72,5125.7%

mrc-esc 25 ug/well MUREAV 46,53,77

EIGCA9 4,400,75

sin-dmg-par 5 mmol/L
mmo-nsc 500 ppm
dns-hmn:fbr | mg/L
dns-hmn:hia 100 nmol/L.
dnd-mus*ivy 6 umol/L
dnd-mus-skn 1 gm/L
gma-ham:ing 56400 amol/L
otr-ham:emb 2500 ug/L
dnd-bam :fbr 5 mg/L/24H
eyt-ham fbr 1 mmol/L
m.bﬂmqp" 900 rng/kgf!dH

ANYAAY 71,1072,58
CNREAS 38,2091,78
CNREAS 38,2621,78
INCIAM 62,941,79
CNREAS 27,1673.67
MUREAY 46,27,77
CNREA® 32,1391.72
BCPCAG 20,1297,71
PIACAW 53,46,77
MUREAY 66,65.79
PNASAG 73,188,76
JIMOBAK 5,521,62
85DLAB .- 75
VRRAAT 20,276.38

dnd-mam:lym 2 nmol/L

. scu-rat TD:2400 wg/kg/50D-1"NEO
orl-mus TDLo: 360 mgskg/43IW-
1:ETA

skn-mus TDLo: 1200 mg/ky/50W.
I:CAR

seu-mus TDLo: 78 ugrkg: NEO

jwn-mes TDLo: 10 mg/kp  ETA

14TTAF -.275.64

INCIAM 3,503.43
INCIAM 1,225.40
BICAAT 11.212,57

- scu-gpg TDLo 250 mg kg/24D- AKBNAE 51,112,38

1:ETA

JNCIAM 13,705,532
INCIAM 32,905,64
CNREA3Z 14,196%.64
AJPAAL 1628740
JNCIAM 44,641,70
BAFEAG 30,66,42
AJCAAT 36,201,39
CNREAS 20,1179.60
CNREAS 22,78,62
CNREAS 22.78,62
BMBUAQ 1414738
PSEBAA 68,310,48
JCNAW 2,500,67

E ims-pgn TDLo 6 me kg CAR

% irn-frg TDLo: 12 mg'kg:NEO
irmp-mus TD: 14 mp/kg NEO

scu-maus TD 16 mgkg  NEO

e scu-rat TD:450 ug'kg ETA

imp-mus TD: 200 mp kg NEO
skn-mus TD : 6 ug/kg-NEO

seu-mus T 20 mgskg ETA

% skn-mus TS 400 mg kg/40W-1:NEQ

e stu-rat TD - 135 mg/kg/9W-1:NEO
seu-mus TD 400 mg/kg/10W-1:NEQ
ivi-mus LDLo' 10 mg kg : INCIAM 1.225.40
g dnd-sad tes § ug/IH-C BIJOAK 110.159.68
%, dodeihn: emb 360 nmai/L CBINAS 2235178
; Gtr-ham: kdy 25 ug/L TOLEDS 7,143,50
dad-ham :emb 360 nmal/L CRINAS 22.257.78
d0d-iam : kdy 5 mg/L BCPCA6 20,1297,7)

& Carcinogenic Determination: Animal Positive JARC**
178,73, Toxicology Review: AEHLAU 23,6,71;
MUREAYV 39.257,77. Reported in EPA TSCA Inven-
tory, 1980. EPA TSCA 8(a) Preliminary Assessment
Information Proposed Rule FERREAC 45,13646,80.

v

Uaster Hazard: When heated to decomp it emits acrid

g Moke and irr fumes.
<

NIOSH #: HN 2800000
e Oty mw: 278,36

* L2i7,8-DIBENZANTHRACENE

DISEN2(a,)ANTHRACEN-5-OL 801

CODEN:
MUREAV 51.311,78
INCIAM 44.541,70

TOXICITY DATA: 3

mma-sal | ugs plate

skn-mus TDLo- 252 mgkg/81W-
ETA

scu-taus TDLo 4 mg/kg:ETA

skn-mus TD: 1250 mg/kg/$2W-
[:ETA

seu-raus T 16 mp/kg ETA TNCIAM 44.641,70

scu-mus TD:4 mg/kg:ETA TNCIAM 1,4540

Toxicology Review: 85DHAX Pc 4,72,

THR: MUT data. An exper ETA.

Disaster Hazard: When heated to decomp it emits acric
smoke and irr fumes.

1,2,5,6-DIBENZANTHRACENE-CHOLEIC ACID
NIOSH #: FZ 222000

INCIAM 1,4540
PRLBA4 117.318,35

mf: CQGH!.GOOIG 'CMH“; mw: 1848.92
TOXICITY DATA: 3 CODEN:
scu-mus TDLo: 800 mg/kp/9W- JNCIAM 2,99.41

1:ETA
THR: An exper ETA.

Disaster Hazard: When heated to decomp 1t emits aces
smoke and irr fumes.

DIBENZ(a ) ANTHRACENE-5,6-cis-DIHYDRO-
DIOL

CAS RN: 3719399
mf: CppH 1Oz mw: 312.38

SYN: pBa-5,6-CIS-DiHYDRODIOL

TOXICITY DATA:
otf-hamemb 2500 ug/L

THR: MUT data.

Disaster Hazard: When lieated to decomp it emits acr
smoke and irr fumes.

NIOSH =2£: HN 425000

CODEN:
CNREAS 32,1391,72

1,2,5,6-BIBENZANTHRACENE-9,10-ENDO-al-
pba,beta-SUCCINIC ACID

NIOSH zx: KF 46300
mf: CpeH1:0y; mw: 394,44

SYN: 7,14-014Y0RG-7, [ 4-ETHANODIBENZIA. BJANTHRACENE-15. |
DICARBOXYLICACID

TOXICITY DATA. 3 CODEN.
mmo-esc 2040 my/L/4H GENTAE 19,141,54 e
scu-rat TDLo 665 mg/kg/SOD- $5DL \B -~ 73 -

I:CARC

THR: An exper CARC. MUT data.
Disaster Hazard: When heated to decomp 1t emits ac
smoke and irr fumes.

DIBENZ(a, DANTHRACEN-5.0L

CAS RN: 4002760 NIOSH #: HN 5787
mf: Caall; 0; mw: 294.36

SYN: 5-uvprOXY-DIRENZ(A,H)ANTHRACENE

TOXICITY DATA: CODEN:
ﬂlr-ham:emb 1 mg_/L CNREAK 31,{3‘3!.72
dnd-ham :kdy 5 mg/L RGCPCAS 20,1297,71



s4¢ (e mr e hghest dosed groub were eiessteg al-
thougn no b s 2log Changes were evident

inralation exposure of five rats (0 DBAL six hours daily,
five 0ays per week ar 70 ppm tor one week resulted in the
death of onme rat. a 57% average body weight loss for the
group. a two-told increase 10 hiver and kidney-to-body-
weight 71ato, a 10-fold mncrease in total serum bilitubin, 4
shignt sncrease n cloting tume and an elevated hemato-
crit ¢ inhalation exposure at 33 ppm for one week resutted
in a2 1% body weight loss, no significant changes 1n hiver
and wigney we:ghts shght increase 1in clotting ime, but no
changes in serum balirubin or in hematocrit Exposure for
27 weeks al 22 ppm DBAE resuvited in no aitierences in (he
vanables measured compared with controls

DBAL, as weii as DEA and other 2-amingethanols inhibit
acatyicholinesierase in viirg, the degree of mhibivon bewng
related 10 the number of carbon atoms attached Lo the

TrOgen head O! Ine mMuecs e
potent inhibudor than 284

Thus DBAaf v a more

in view o1 the approx mately 10-fcld greater towcity o°
DBAE than DEA, which nas a Tt\v of 10 ppm baseg or
rotanon. and i oview of the nhalation no-health.eftar:
level of DBAEL of 22 pom 2 TiV of 2 ppm tor DBAL s rec
ommengded This limit is beitesed to be suthiciently fow ¢
protect against systemuc ettects information 15 Ao ave
able from which 1o judge whether 2 ppm wiil cause irnia
non A STEL of 4 ppm s alo recommended

References;

1. Hartung, R., Cornish, H.H,: Tox Appl Pharm 12486 (1968

Z Smyth, H.F. Jr. et &/ Arch ind Hvg & Occup Med 108"
11954)

3. Cornish, H.H,, Dambrausias, T, Beatly, LD.: Am ind Hvg 4c.
so¢ | J0rdb (1969

DIBUTYL PHOSPHATE

Di-n-butyl phosphate
(n-C H,O);(OHIPO

LV, 1 ppm ( = 3 mg/mi)
STEL, 2 ppm { = 10 mg/ml}

Dounvt phosphate 1s a pale amber hgu 3 with 3 motecu
far we-gh! or 21021 it decompaoses al lerperdtu es above
100° C and Ras a vdpor pressure ot < 1 mm Hg ar 20°C It
15 rsotuble inowater and 15 @ moderately strong manobasic
acid

it «s encountereq 1N industrial operaticns as an organic
catai»s? and an ant roaming agent

Altrough ro published reports have appedred on the
effecrs of exposure to thiy chemicgl, some workers exposed
10 1 nave complained G repiralony rach antabion and
heacache at reativeny low levels

CL.H0, /OH
P
R
CHO O

A TLV of 1 ppm and a STEL of 2 ppm are recommended.
but 1 ts possible that this himit s not sutncenthy, iow 1o
Drevent sensary erects

References:
1. Albright and Wilson (Mig.) Limiled: Brochure, Organo Phos
phorus Compounds, London Englana {November 1960)

2. Mastromatteg, B Personal communication 1o TLY Commuttee
{1964)

DIBUTYL PHTHALATE

n-Butyl phthalate: D8P
CH(COC Hy,

TLV. 3 mg/m!

STEL, 10 mg/m?

Dibuty! phrhaialé' 15 d eplorfess, odorless, very stable,
oily tiquid with a molecular weight of 278.34 and a specific
gravity at 20° C of 1.0484 1t has a distiflation range between
227 and 235° C, a freezing pornt of -35° C and 4 vapor pres-
sure of < 0.1 mm Hg al 20° C The ciosed cup flash point s
315° F, gutoigrition temperature is approsematehy, 750° F
and s combustile H s muscible with common organic
solvenis, but imsoluble 1n water.

it s used as i nsect repellant for the impregnation of
clothng

124

000871

= CP ¢
SO-CH,
O-CaHy

= \\O

The acute oral 1Dy 10 the rat 15 8-16 g 'kg. When rais
were dosed twice weekly with dibutvl phthalate (1 mi kp
of bady werght of a solution :n o) for a penod of 6 weeks
no adverse eftects were reporned. Another groun of rats
were maintained on this regimen for 15 years without any
adverse effects on the parameters studied which indluded
hernatology, pathology of organ lLssues, and  organ
weights ' Smuthtd reported the mawmdl concentratian
that did not inhibit growth ol rats 10 a chronic one-vear
finding study was C25% of the diet, In vitro studies wih
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pancraand hpase indicated thal dibutyl phihalate 15 meta-
bolizea sirmitarhy 1o 131 in the diet, however, rats gnven ch-

butyt cnthalate oraby excreted the monobutyvi ester as ihe
princioal metabolite in the unne with phthalic atd as the
gecondary metaboite 4

Son 21 pupenmenters found that a 2-hour exposure of
mice 1o ah aerdsol of dibutyl phthalate resulted in ritgbion
of the eves and upper respiratony tract mucous membranes
at expasure levels around 250 mg/m? Al the higher levels,
{abarec breathing, ataxia, parests, canvulsions, and death
irom paralysis of the respiratory system. The LCy (exposure
time nol stated) was given as 25000 mg/m), and the
threshoid for more sensitive rasponses as 4 mg/'m!, includ-
ing changes mn the numbers of the formed elerments of the
blood Similar findings from acute exposures of amimals,
either tv inhalation or topically, were made by another
Sowviet savesngator® dibutvl, diethyl, dimethyl and dioctyl
phthalaies were considered nontoxic and norirritant {lew-
els not stated 10 abstract).

Cag.anot ' reported that a chemical operator who swal-
lowed by acadent 10 g ¢ca. 140 mg-kg) dhbutvi phthalate
became rmauseated and dizzy expernienced photophobia,
facrimanion and conjunctivins, but made a prompt and
unever:tyl recovery

In g orelminan study of axposure of 150 10 250 workers
10 vapors i arr mixdures of diethyl phthalate, dibuty!
phthala'e and d:-2-ethyi hexyl phthalate. 19 personal ar
samples {collecteg n hreathung zone of emplovees), 4
hours cduration each, were 1gken over 8 different davs at a
numbes of 1eCatans in the vicimty oF the operations The
results o7 the air anaivss ranged trom 1-6 ppm, (8-13

Mg m’i in ¢ diagnowic multphasic teshing operaticn ng
phitnalates :r hlood were 'cund before and aiter the phthg-
1ate exposure and no penpheral polyneuntis was obiserved
in the poputat.on @

From the standpotm of hazard by mhalation. dibyiyd
phihalate shouid present hitle problem because of low va-
por pressure, inhalation of significant amounts would oc-
Cur only by spray of must exposures. s witde use as an
insect repelient tor man duning World War tl resulted in no
repQrl ol toxC symploms.

A TLV of 53 and a STEL of 10 mg/m? are recommended
for dibutyl phthalate based on its low order 10 touituy
There are no reports thai this level will cause either wnta-
ton or systemec effects in warkecs.
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273165 (197Y

S. Varonin, AP.: Zh Khim Abstr o 97323 17973
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DICHLOROACETYLENE

CiC=(CCl
CEILING LEMIT, 01 ppm ( = 0.4 mg'm?)

Dhichioroacetviene has a moiecular wegn: of 91493 12
has a melting range between -6 and -b42° C and ex-
piodes upon boiling it 1s solubie in alcohol, ether and ace-
one.

Dichioroacetyliene may be generated by thermal de-
compos tinn of trickioroethyiene, a4 in the faulty operation
of catabviic burners a1 hetow optimal eperating 1empera-
ures (350° £y Simdarly, in closetd Gircuit anesihesia, using
trichioroethvlene, sufficient heat and moisture may be pro-
duced from the soda-lvme absorphion of carbon diowde 10
develop fatal guantities of dichiaroacetylene 1n comjunc-
tioh with phosgene and carbon manaxide ' Qr dichioroa-
cetylene can ke synthes.zed by passing tnchioroethylene
over any one of several alkahne materials at 4 temperature
of 70° C.

Very preliminary exposures of guinea pigs indicated a
four-hout 1.Cw at approximately 20 ppm, death cccurring
two or three days later from pulmonary edema. A simular
exposure of rats indicated an LGy of 55 ppm dichloroace-
tylene n the presence of 330 ppm tnchiatoethylene

When mixed with 9 parts of ather, the 4-hour rat LCy
was 219 ppm, that for guinea pigs, 52 ppm.* With 7 party

trichloroethviene the 4-hour LCy for rats was 33 npm,
while with 10 parts trichloroethvlene the d-hour LCy for
gutnea pigs was 15 ppm

The signs and symptoms of dich wcetvlene response
are charactenstic headache, 10ss of appelite, extreme nau-
sea, vamiting, involvement of the trigeminal nerve 4nd 13-
cial muscles and the “light:ng up’” »f tac:ai herpes

Thsabling nausea occurred among individuals exposed
far prionged penods at 2bout 0.5 to 1 ppm of dichloroace-
tviene. Of those exposed, af legast 85% were so aftected '

A number of fatalities atinbuted to dichloraacelene
have been reported by British physicians 1n the 194075 '+ 5
Humphrey and McClelland'® reported on 11 cases of crant-
al nerve palsy, 9 with labial herpes toliowing expasure to
dichlaroacetyiene as a3 decomposition product of trichlo-
roethylene Qther symptoms nciuded extreme nausea,
headache, mtense pain in the jaw and vomiting. Alf cases
showed & definite incubation period ranging from 24 hours
to three days. One patient died on the third day and anoth-
er on the uxteenth day with autopsies showing edema al
the base of the brain,

Dichloroacetylene seems to have a didferent order of
toxiciy than most chionnated hydrocarbons A celing im-
i no bigher than 0.1 ppm appears necessary 10 present
thsabling nausea and other mMore senous sySiemc eitedts.
Whether thes TLV 5 low enough to provide adeguate oro-
tection against praianged occupational exposure 1§ uncer-
tamr
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Personal Protective Methode: Wear appropriate ciothing to prevent any pos-
sibility of skin contact. Wear eye protection to prevent any possibility of eye
contact. Employees should wash immediately when skin is wet or contaminated.
Remove clothing immediately if wet or contaminated to avoid flammability haz-
ard. Provide emergency showers and eyewash,

Respirator Selection:

25 ppm: SAF/SCAAF
50 ppm: SAF:PD PP.OF
Escape: GMSF/SCRAF

Disposal Method Suggested: Controlled incineration {oxides of nitrogen are

removed from the etftuent gas by scrubbers andsor thermal devices).
References
{1} National Institute for Occuvational Safety snd Health, Criterig for a Aecommenced

Standard: Occupationsi Exposure o Hydrazings, NIOSH Dac. No. 78-172, Wash-
ington, OC {1978},

{2} International Agenczy for Research on Cancer, 1ARC Maoncgraphs on the Carcinogenic
Risks of Chemicals to Humans, Lvon, France 4, 137 11974,
(3} See Reference (A60).

{8) Sax, M., Ed., Dangerous Properties of Industrial Materials Repore, 4, Mo, 3, 60-87
New York, Van Nostrand Reinrotg Co. (1984).
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DIMETHYL METHYLPHOSPHONATE

I
Description: (CH01.PCH; 15 5
mm pressure.

Code Numbers: CAS 756.79.2 ATECS 52512009
DOT Designation: —

colorless Lauid whick oils at 180°C a1 70

Synonyms: Phasphanic acid, methyl-, dimetnyl ester; DMMP.

Patential Exposure: May ve used as a gasciing additive, hydraulic fluid ad-
ditive, as a heavy metal extractor, as a solvent, as a smulant lor nerve gas agents,
and as an additive flame retardant in plastics.

Permissible Expasure Limits in Air: No standards set.

Permissihle Concentration in Wate;: Nc criter:a set,

Harmful Effects ang Symptoms: DMMP s aot very toxic: the oral LD-50 in
mMice and rats is greater thgn 5,000 mgrkg. There are sormz ndications of alter-
aton in reuruauctive functions of rats expased to goses of 250 myg/kg, however,
References
1) U.S. Environmantai Protectuion Agency, O

iemical Mazard (nformation Profiie Draft Re-
part: Dimethyl methy.phosphonare Washington, OC (Septermber 2,1983),

24.DIMETHYLPHENOL

& Hazardous substance (EPA)
€ Hazardous waste (EPA)
* Priority toxic poliutant (EPA)
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2.4-Dimethyiphenol 367

DO >3




368 Hanchook of Toxic and Hazardous Chemicals and Carcinogens

Dascription: (M0, HOGgH;{CHsh,y, is a colortass crystaltine sofid mefting
at 27" to 28°C. The 2.d-isomer is ane of 5 isomers of this formuly,

Code Numbers: CAS 105-67-9 RTECS ZES5600000
DOT Designation: -

Synonyims: 2.4-Xvienol; 1-hvdrouy-Z,d-dimethylbenzene; m-xylenol; 2,4-
OMP,

Potential Exposure: 2.4-DMP finds use commerciaily as an important chem:-
cal feedstocy - sonstituent for the manufacture of a wide range of commerciai
products for rcustry and agriculture. 2,4-Dimethyiphenci is used in the many-
facture of pheng: s antioxtdants, disinfectants, solvents, pharmaceuticals, insact)- )
cides, fungic e, oiasticizers, rubber chemicals, polyphenylene oxide, wetting
agents, and <yestoffs, and is an additive or constituent of fubricants, gasolines,
and cresylic aeid. 2 4-Dimethyiphenoi {2,4-DMP) is a naturally aceurring, sub-
stituted pheres ~arved from the cresol fraction of petroieum or coal tars by
fractionat st d3tinn and extraction with aqueous aikaline solutions. It is the
cresyhc acid o« *3r acid fraction of <oal tar.

Workers nynivar in the fractionation and distillation of petroieum or coga!
and c¢oat tar creagcts Compi:se “Ine group at risk. Workers who are intermi..
ently exposes *5 zertain commercial degreasing agents containing cresol may
#lso be at rice Cigarette and marijuana smoking groups and those exposad to
cigaretie smeore rhale ug quantities of 2,4-dimethyiphenal. The National In-
stitute for Grouzas onat Safety and Heaith has estimated that 11,000 peonte
nothe Unites Seates are occupaticnally exvosed 1o gresot containing 2,4-9.-
methyipnenc .

Permissible Exposure Limits in Air: No standards set,

Permissibie Cancentration in Water: To protect -eshwater aquatic life—
2,120 ug:% on an acute toxicity basis. To orotect saltwater aquatic 'ife—ng eri-
terion establisteq due to insuificient data, To protect human health—in view of
the relative saucity of data on the mutagenicity, carcinogenicity, teratogenicity
and long term qra toxicity of 2 4-chimethyiphengt, estimates of the efiects of
LRronic oral exsasure at low levels cannot Le made with any confidence. It r
recommended t~at studies to produce such infarmaticn be conducted batore
Tanits in drink rg aater are estanlished, A ¢riterion of 400 46/% is suggested by
EPA (1) on an crgaroleptic basis,

Determination :n Water: Methy! chlorige extraction followed by gas chrom.
atography with #amg snization or electron capture detection {EPA Method
604) or aas ehramatography plus mass spectrometry {EPA Method 625).

Harmful Effecys ang Sympioms: 2.4-Dimethy!pheno) appears to be a topical
cocarcinGgen, Lot i3 role as 3 primary cancer-producing adent is unceriain, Itg
potentiat role . ~arcer production warrants consideration of further lesting, An
N VIro mutager.city assay should be carried out to further evaiuate Its muta-
genic potential

Disposa! Methnd Suggested: Incineration,

Reference

1} U5, Envicarmenta Protection Agency, 2.4-Gimethyiphenoi: Ambignt Warer Quar-
ity Critatia Wasningtan, DG {1580),

(2} W3 Environmentg Protection Agency, 2,4-Oimethyiphenal, Heaith and Environ-
mantai Eftacts Profile No. 87, Washington, DC, Offize of Sotid Waste {Apri JO,
1980).
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Quired an - mrur eXSSsure dl anoul MO0 oo (350 (L i A
four O! ma 7315 S1grs Of Rrosy Overexposure were wamin
degrees 01 J13ud, Prostrafion. and resghratory distrese i
fowed by r3rcoss Trose Mat survived qopeared 10 “#C0ver
witRaut Si@MmE:Cant <.gns of exposyrg

Shelt Cmemuca’ Corporatign' Dresents tne 10V Zwirg
OLSBrvanons in respect to sensory responses reporcted by
unconditinned peronng duning or TaHowIng 3-mir e #x.
posures 0 the vapor

Thresboid odor

& po™
50% Thresnoig. eve trmitation 50 com
50% Threshota. nose rritation 50 pcm

No inadents of (flness caused by indyustrial handling at
EAK Mave been reporied Workers mav comptain 9! oGO

and tranuent ave rxtiucn when nandied 10 Doory veni-
latea areas when the concentration exceads 25 ouym but
experience shows that transient “es 30nses do not lead to
SIRRBICINT svstemic ertects. "

Accormingiv. the TLV ot 25 ppm s recommenced as a
COmiort tevel tor uncondihioned workears.

References:
b ingustrial Hygiene Butienn 5C 57 59, Shetl Chemical Corpora-
non. Ny (\arch 1958

3 Cammurcanon trom O M Banks g Hygiemnt Smad Chemue
<3 Corpoanon. 1viay 13 1963

ETHYL BENZENE
Phenviethvlene
CyHn

TLV, 100 ppm (= 4335 mg/mi)}
STEL, 125 ppm ( = 343 me. mi)
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Smalter ciameter fibers have the ability to penetrate to the alveoli. This po-
tenual 1s cause for concern and the primary reason that fibers 3.5 um or smaller
are subject to special controls, Experimental studies in animals have demon-
strated carcinogen:c effects with the fang (greater than 10 um) and thin fibers
{usuaily less than 1 um in diameter). However, these studies were performed by
implanting fibraus glass in the pleural or peritoneal cavities,

The data from studies with these routes of exposure cannot be directly
extrapotated to conditions of human exposure On the basis of avaitabte infor-
mation, NIOSH does not consider fibrous glass to be & substance that produces
cancer as a resuit of occupational exposure. The data on which, to base this
conciusion are limited. Fibrous glass does not appear 10 possess the same poten-
tial as asbestos for causing health hazard. Glass fibers are not usualiy of the fine
submicron dizmeters as are asbestos fibrils and the concentrations of glass fibers
in workplice air are generally orders of magnituge less than for asbestos. !'n ane

study, glass fibers were found to be cieared from the lungs more readity than
asbestos.

Medical Surveillance; NIOSH recommends that workers subject to fibrous
glass exposure have comprehensive Dreptacement medical examirations with
emohasis 00 skin susceptibility and prior exposure in dusty tradec. Subseauent

annual exam:natons shoutd give attention to the skin and resdiraiory system
with attention to puimonary funaction.

Personal Protective Methods: Protective clothing shall be worn 1o pravent
Fibrous giass contact with skon especially hanas, arms, neck, and underarms,
Safety goggies or face shields ancg Joggies shail be worn auring tear-out or biow-
ing operatiors ar when acolying fibrous glass materials overhead. They shauid
be used in ail areas where there is 2 likelihood that airborne G255 fibers may
contact the eyes. Engineering controls shouid be used whergver feasible 10 main-
tain fibrous glass concentrations at or below the prescribed limits. Respirators
shouid only pe used when engineering controfs are not feasibre: for example,
N CErtain ncnslationary operations where permanent controls are not fezsible.

Respurator Selection: See Reference {2},

Disposal Method Suggested: Fiprous glass
lected and disposed of in 3 manner which will mimimize its dispersal into the
atmaosonere. Emphasis should be placed On covering waste coniamners, proper
starage of materials, and collection of Ebrous gtass dust. Cleanup of fibrous giass

dust shouid be performed using vacuum cieaners or wet <leaning methods, Dry
SWeED'ng 3houid Not be performed.

waste and scrap should be col-

References

“1INatoral fmstegte for Czeycatena Satery ana Meatn, Occubationas Expasurs 1o Fi-
orous Giass: A Symoosium. NIOSKH Doc. No. 76-151 (1976;.

12) Nationai Insutute for Occupational Safety and Health, C-rreria for 3 Recommended
Stancard: Gceupavons! Exposure to Fibrous Glass, NIOSH Doc, No. 77.152 {18771

{31 Nationai institute for Oceupational Safety ang Heaith, Criteria for a Recomraended

Standard: Occupavonal Expasure 0 Crystailine Silica, NIOSH Doc, No. 75-120,
Washington, DC (1975).

FLUORANTHENE

8 Hazardous waste (EPA)
® Priority toxsc potiutane {EPA}
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Fluoranthene 453
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Hardbook of Tosc anag HaTardous Chemicals ara Carcinogens

Dsseription: Fluoranthene, C,H)q has the structural formuis:

P
. B,

OOUNT??

It matts at 111°C.

Code Mumbers: CAS 206.44.0 ATECS LLA025000
DOT Designanon N

Lt none

Synonyms: ldry:: ben:o{lk}ﬂuorene,yl.? tenzacenaphthene, 1,2-(1,3-naph-
thyisnelbenyens

Potential Exposure: Fiucranthene. 4 polynucisar aramat c aydrocarbon, o8
produced from tha pyrolyte processing of organic raw materiais such as zaal and
perroteurn 3t hign temperatures. 1113 3130 known 10 OfCut maturaily as a Groduct
of piant hiosynthesis. Fluoranthens -3 ubiipnus 0 the savirarmenr? and has
been detecied in U.S. air, in fofeign and domethic drinking saters and n foog-
stuffs. 1113 aisC contained in cigarette smoke.

Indinduals hving 0 areas which are heavily ndustranzad. and in an ot large

amounts of fosoi fuets are burned, would he expected tn haya qreatest sxposure
from amhert sources of flunranthane In addis on, gortan sczupations leg.
cox@ oven workers, stee workers, roofers, automonde Mecnan.csi would also bDe
expectled 10 Nave tlevated leveis of exposure reiative 10 the jeneral popuiat.cn.
Exposure 10 flugranthene will be consuddaraniy ncreased among tabacco

smokers or those who are exposed !0 whakers n Cicserd enyirgnmenss (1e.,
indoarsl.

Permissible Expasure Limits in Air: No stardards set.

Datermmation in Air: Collagtion o1 3 flier, extract on wsth zanzane,
chroMatograon separation, spectropnetometr:e analysis (5~ 175,

Permissible Concentration in Water: The anty axisting s3ndard #hom takes
fluaranthene nta consideratianr « 3 annking water standard ‘o PAks. Tha 1470
Wortd Heat*h Orgar.zation European Standards for Drinking Jater recommands
a concentration of PAHs not exceeding 0.2 ug €. This recommended standard 1s
based upon the analysis of six PAHs in drinking water as fnilnws: fluorar thene;
benzo{al pyrene, benzoigmjperytens: benioibl fluoranthere: benzo(x) “uor-
anthene: and indenoi 1,2 3-cd} pyrene.

More recently EPA has ostablished ambient water criteria 15 fohiows: ~ 2 070~
tac: freshwater sgyuatic itfe. 3,980 ug ¢ based ~n acute taxr 1, To protec: sait-
water aguatic hife: 40 ug € based on acut2 toxety and 16 ug « based on e~ romic
toxicity, To oratect human health 42 ug. €

Oetermination in Water: Methviene chlurnde extraction ‘ollowed o high
pressure ligiud chromatagraphy with fluarescence 35 UV detection. v 9as
chromatography (EPA Mathod 8101, or ga% cnromatograpny plus Mmass spec-
trometry (EPA Methad 625).

Harmful Effscts and Symptoms: There »n concemn about the toxicity of
fluaranthene because 1t s wadespread in tha human envirgnment and Belangs to
a class of compounds (polyruciear aromatic hydrocarbons) that contain numer-




N-2-Fiuore: o1 Acstamioe 4z

ous potent carainogens. Experimentaliy, fluoranthere does notl exhibit Drop-
erties of 3 Mutagen Or Primary CarcinogeEn but it s a potent cocarcinogen, In the
taboratary, fluoranthene has aiso demonstrated tox:city ta various freshwater

and marie organisms. This finding, coupled with the cacarcinogenic properties
¢! the compound, pAINts out the need 1o protect humans and aquatic organisms
from tne potentiat hazards assotiated with fluoranthens in water.

Disposal Method Suggested: (ncineration,
Raeferences

{115, Erwronmentsl Protection Agency, Flusranthene: Ampanr Warer Quaiity Critena.
Wasrangton, DC (19801,

121U 5. E~wirgr~antat Protection Agency. Fluoranthene, Masith snd Ervironments E1.
tects Protoe No. 100, Dttice of Sotvd Waste, Washingtor, 0C Lagr 30, 19801

N-2-FLUORFENYL ACETAMIDE

e Carzinpge~ iHHS-NTP tA62, A 84

Descriotion: T, .5 MND

i3 zrgstailne sond melt =5 3t 19470 . .0n cha o
mamgsttuoTora formu @

Code Numbers: CAS5 556463 RTELS 432450000
DOY Designation: —

Synonvemg T Aret, amo o odL rere,

Potentia) Exposure: Z-Acetygminofluarens (AAF 1 was intended 15 oe useg
3 2 DRI C 22, Dol ol was Never ma keted Decause this cre mical was found to be

Fo v -

€32 NpJEN o,

AAF 5 iseq frequent'y by 1 achemists 4ra technit.ans engaged in tha study

Jer enI,™mes 21d thE CarCinogerscily and muiageniCily af argmatic amings as
a nostwe camtrg: Thorefore, these persons ™y, De expose” o AAF,

AAF 3 asrriayted Dy severa camparies *hat dear o Lern,y ty cham

of

cars. e
f3r—3t on crgomeg from these (ateingtors mdmates thal AAF ¢ mportes from
Sornre A cooorz cremasal d.stenutlo? weans aopraxiT ety 9 th of AAF
oo The teeevca s Jody s0.d on Ve 5 or 28-g quar ©ces. Baseo ¢~ nus -
far~—aton C se

s ess.matec That the totat US usage is less tman 20 b per year,

Mouregr Zxpoure 10 AAF Mgy occur through innaat on and skin absorp-
w37, Tne gotupations at greatast risk to AAF exposure are organic cremists.
che~ Cal stooRrDom workers and homedical researchiers. Althougn neither
NIC5H nor OSHA nas estmated the number of U.S. workers exposec 1o AAF,

oerhaps fewer than 1,000 waorkers in 200 tabara*cries mav zome in contast with
this a:umal Carsinggen

Permissibie Exposure Limits in A« No standards set.
Permissibie Concentration in Water: No cr.teria set.

Harmful Effects and Svmptoms: [ncorparat.on of 185 compound » feed
tauseqa increased inc:dences of matignant tumars :n a varety of organs o the rat
{11 Long-term studres in which mice were ywen 2.acetylaminofiuorense :n thewr
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L crystus mp 163-164.3". Soly in water 3t 25" 80 ppm;
_*-‘d ‘a sce1one. cthanol. sopropanoci, DMF and other organic
- pivencs Ly, orsity m male rats. dozs- B9, > i0.000
= 132 .
] ;_'“l_;!l Hermcide.
NPT 7Y Fluonllid®.  N-(3.5 Lichiorophenyl= N« (d-fluo~
x raphenytithiourea; 1.5-dichiore-4 - flusrothiocarbanilide.
T CUHCLENS mol wt 315.21 € 49.53%. H 2.8%%. C1
;1 % F 60%. N £49%. 5 10.17%. Prepd from p-fluoro-
= ghenyl othioCyanate and 3.5-dichlocoanhine or from 3.5-

o Wwﬁ uotmocyanaie and p-fluoroamiine: Belg.
I par 613,154 (1962 to Madan). C.A. 58, 4741 (1963).
= N
i o
b Sty r— S o e \
£, = =
¥ c1

Crysals fromn ethanol. mp 148 Soltubie in ethyl oleate,
gopropyl mynstate.

. TWERAP CAT: Antfungal
; 038, 1-Fluorenamine. 2-Amnofivorene. C, H, N: mol
et 181,23 C 26.15% H 6.12%. N 7.71%. Formauon from
¥ darofluorens: Kuba. Org Sya 13, 74 (1933).

L J

N e T Wy

: N T T
‘?;im from dil sic. mp !31-132* uv max- 284 nm.

g Addn compd with spym-tnmiirobenzene, C  H N, Oy mp
14-115"

‘1 406, 9-Fluorenamuse. 9-Aminofiuorene. Cy H, N. mol

4 - wt 181.23. C 86 157 H 6.12% N 7 “3%. Formauon from
% « fleorenone oume: Ingohd, Wilson, / Chem Soc 1933, 1493
B -
Py

- 2 w,,

= o
M P e N ™
5 L
-+ I _nh:_ e [

=

- §3.Crysuls from hexage mp 64657
- == Hvdrachlonde. C,,H,;CIN. dec 25%
= Picrate. CpH (N, O mp about 240°

k3 w037, Fluoreme. o-Bipnenylencmethane: diphenyiene-
v tethape; 2.7 -methyisnetuphenyl  C,H mol wt 166.21,
4 €91.94% H 6.06%. Cccurs in coal tar about 1.6%). Isoin:
; Kruber. Ber 70, 1556 11937). Also found o coke-oven tar:
5 Wess. Downs, Ind Eng Chem 15, 1022 (1923} From
. Icetyicne and hydrogep i red-bot tube: Meyer, Her 45,
- 1609 (1917). Mever. Taegec. Ser S3, 1261 (1921). From
Ex -~ charcoal »y boling weth fammng HNO, Dmmroth. Kerko-
s, Ana 399, 120 :i913)  From 2.2-dibromodiphenyi-
mitthane on botling with hydranne hydraie in presence of
Pd: fusch, Weber, J Praki Chem [2] 146, 47 (1936}
Rexctions: Rieveschi Jr.. Ray, Chem Rew 13, 287 (1938).
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T Dazzling white ieaflets or flakes from ale. d 1 202. Sub-
B 7 Emes canily s high vacuum. mp tE6-117 bp 295 Ab-
2R - Orpuon spoctrurn.  Mayneord. Roe. froc. Ruy Soc [ondon
T 34158 634 (1937) Freely sol 1n glacial acenc acd: 8ol 10
-3 Bsbon disulfide. ether. benzene. hot alcobol. Soly data:
k5 Ortimer. I Am. Chem. Soc 48, 633 {1923}

i ?Ncl-"mpound wath 1.3,5-tnnitrobenzene.  2C, H,, ICH,-
5 A Nlov golden ysllow plates. mp (03° (also 3C H,, 4CH,-
. 1 )((:): mp 1059

E: | Lampound with picryl chionds, 8, C.H,N,C,Cl,
¥ '3;_&"““ crysuals. mp 10" L6 kb | Lk Lt )

.

e
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Fluorescein Sodium

!
i
s
I
H

4042

Compound wath pne acid, CioH N O. reddish-brown
priams (unsiablel, dec B0-E2°.

4018, 2,7-Fluorensdisamine. 1.7-Draminoftucrene. C,,-
H,, Ny mol wi 196.24 C 79.36% H 6.16%. N 14 28%.
Prepd by muranng fivorene ano reducing the 2.7-dinttrofiu-
orene formed with tin and hydrochionc aced: Schrmidt, Hin-
derer. Ber. 64, 1793 {1931).

HyR RS LW
t
) l
= —

Nesdles from watér, mp 165°. Slightly sol in cold water,
more soi 1n hot water. Readily sol n ale.

Hydrochloride. CyH, N, HCL. crystals, readily sof in hot
water.

usE:  Detecnon of bromide, chloride, mitrate. persulfate,
cadd balt, zne.

PPel

4039, N.2-Flacrenylaeetamide. N.9H- Flupren- 1- yviocer-
amide; 2-zcetylaminofluorene; AAF: 2.FAA. C,H,NO;
mol wr 223.26. C BO69%. H 5.47%, N 6.28% O 7.17%.
Synthesis:  liayashi. Nakayama, J Soc Chem Ind Japan
{Suppli 36, 127B (1933) Towmeny studies: Haley e al, Proc
Soc. Exp. Biol Med. 143, 1117 (1973); 146, 648 {1974).

N e e WHEOCH,
H i i |
N P

Crystals from alcohol + water. mp 194" uv max:. 285%5
nm_ [nsol in warer: sol 1n alcohols, glycois. fat sclvents.
Caution:. The FDA has declared this substance s car-

L anQgen.

[ 11938).

Consult the cross index before using this section.

4040, Fluorescein. 1'.6°-Dikrdroryspirofisobenzofuran-
LIH)L9 « [9H xanthen ] J-ane; 9-(o-carhaxyphenyl)-6G-hy.
droxy-}H-xapthen-3-one; 3.6 -dthydroxyfluoran, 3.6'-
fivorand:ol; 9-{o-carboxyphenyl}-6-hydroxy-3asoxanthe-
nons. resoranolphibaian; C1 Aad Yellow 73, CI 45350,
D & C Yellow no. 7. CyH, 0y mol wt 332,30 € 72.28%,
H 1.64%, O 24.07%.
aith reserainol:  Fischer, Bollmann, J. Prakt Chem 104,
123 (1922% McKenna, Sowa, J Am Chem Soc 69, 124
Structure: Ramart-Lucas. Compt Rend. 205, 864
(1937) Nagase et al, J Pharm. Soc. Japan 73, 1013, 1039
11953).

%
vkcoon
AT
HD/L‘:/\O/;\\/%O

Yellowish-red 1o red powder. mp 314-316% 1o sealed tube,
with decompn. insol in water, benzene, chiaroform. cther;
sol 1 hot alcohol or glacial acensc acid: also sol in alkaki
hydroxides or carbonates sath a bnight green f{luorescence
appeating red by transrmitted hight. Absorption max: 4935,
460 nm. LD orally in rabbus: 2.5 g/kg.

usE:  See Fluorescesn Sodiom.

THERAP CAY: Dhagnostic aad (comeal trasma tndicator).

404t. Flnorescein Paper.  Zellners paper.  Paper
charged with a biack, substantive. neutral dye. then impreg-
nated wnth a fluorescein soln and drimd. Prepn - ad applica-
ton:  Zellnee, Ger. pat. 124,922 (1901). Chkerm. Zentralbl
1901, 1T, 1032 Prarm. Zenralk 1901, 321; 1902, 297; E
Merck's Johresbar 1901, 161-162,

usk:  Exceedingly senutive to alkalies (1:3,000.000} and
parucularly to ammoma (1:5.000.000) :n spang or well
waters; usable anth dark or sirongly colored hiqs.

4042, Fluorescein Sodiam. Soluble fluorescain: resorcin-
o} phihalein sodium:. uramme: uranine yellow: C.1. Acid
Yellow 73 C.I. 45350, C,H Na,Op mol wt 376.27. C

Page 537
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TU/PE WHAT INEFQEMAITICN 724 REVOIERED
Ll e SPELIFI. INEOFM~TION - R2Y 4-LETTER ZZomasMi, HELF./. GF wINE -,

-

UL

ITE QF E~NTERT InNTO EROLY

INGEST [On

IHHALAT 10

SHIN ABSORFTION

SKIN OF EYE CONTACT
YFE WHAT INECEMATION YOU FEOUIRE:
sALL. , SFECIFIL IMEOEmMATION &Y A-LETIER COCm~AND, - HELF., OF . 43ME.,

frn

JRET AID FROCETURES TLLLOWING EXFOSURE

IF THIZ ZHEmICAL RETS INTC THME Z71EZ, IMMEDIATILY WwASH THE EYES
o ITH LAFGE AMOUNMTS OF WATER., OCLAZIONALLY LIETING THE LOWER a~rC
UFFEE LIDS. GET MEDIICAL ATTENTION IMMEDI~TELI. CONTACT LENSES
CHOGLD SCT FE WUOBN WHEN wOFRs Iean WITH THIZ CHEMICAL.

IF THIZ IZHEMICAL GeTS On THE ¢ IN, IMMEDIATELD WASH COMNTemInsTLl
SHIN WITH S0aF UR rILD DETEXSENT & WAIEER. IF THIZ CHEmICHL
sOar s JLOTHIMG, IMmMELIATELY KEMOVE CLOTHING 5 GAaI- St In wiTH
SO0AF QR mILD LETERCZLNT o WAT.-. 0T mELICAL ATTINII0g FRiImTT
IZ & FEFSONM BREATHEZ Ire LARGE AMOLMT: 0F TwaIS ZHE . La8L, maisf T.t
ErPO3ED PEESOM TO JFESH AIF AT ONCE. IE rcFEATH D e M ITO0FL
SEREOQRM AQRTIFICDIWL %ESPIRATION. FHEE® THE AFEE(TED FEZride wikm
AND AT EE-T. GET MEDICAL «VTEmITION &2 ZOl & FOTIOERL

THGESTED LEALD:
cHERCEM LY THREATIMENT - REML/E B: GASTEIC Leavaas WIT- DILLTE
MAGNES I # SULEATE Uk SGDIUM SULEATE SOLUTIC~ OF Bt EmBESIZ.
TREAT CEREEEmAL EDEMA wITH mash [TUL AND PRIODNTTALI0E b GTHER
CORTICOSTERDIL.

ANTIDOTE - INITIATE JRINE FLOW,., GIVE 10% LEXTROGSE Iv WnTE:

INTRAVENZUSLY, 19-.0 ML/HG, JO0F OHE TO TwC HO . RS, 1
YLOW DTIZZ NIT ZTRART. ZIVE ZOXN SILUTION Cf =acwITOL,

-

tE uEF LT

MLEG INTFQ“FNQUSLI. OVER TWENT: MINUIZS. LINIT SLUID 13
PEZIIRE®ENTS, AND CATHETERIZATION MAY BE NECEIZAR: IN (Tma,
Urive C2TEUT SHOULD BE 3%90-500 HML/MI. DAY, EXCESTEVE FLGIDS

“A1 INCREASE EREMA. FOR ALUTE ENCEFHALOFATHT, SIVE DIMERPCATEROL.
4 Ma/hG INTFRAMUSLJULARLY, EVER: FOUFR HOURD S2F 30 DOZES.

{2Lr HOURS LATEF. GIVE CALCIUM DISGLIUM EDETATE &1 2EFARATE
SNJECTION SITE, 12.0 MG/bG INTRamUSCULAkL:, EVERT FOUR HEURS

A5 20X ZCLUTICON, WITH ¢,.5% FFOCAINE ALDED, L TOTAL OF 30

[AZES, IEF SIGNIFICANT I[MPROVEMENT DOES NOT GOCUR Br EOURIH
JAY,. INCEEASE WNURMBEK OF INJECTIONS By TEN YOk EACH DRUG. FOK
FATIENT. FESPONDING WELL WITHOUT ENCEFPHALIPATHY, DISCONTINUE
[ImER_AFPFOL AFTER THIKRD Ok FOURTH Lar AND EEDUCE EDETATE Ti
¢ MG/RG/DAY FOR FEmaInING TIVE Da1S, Twd IO THEREY WEENS AFTEL
FIRST TOJRSE. IF BELUOD LEADR LEVEL FEMALNS ABCVE B o L. 0IVE
SECOND COURSE OF THIRTY INJECTIONS EACH OF BOTH DFUGS., COURSES
OF CALCIUm LISODIUr EDETATE SHOULD NOT EXCEED 00 ™MG/KG, WITH
AT LEMST ONE WEEt EETWEEN COUFSES.
FOF STHEE 21METOMaTIC PATIENTS, THE CCZUERSE COF DIMERCAFROL

Al CALCTUM DISSDIUN EDETATE UeN FE SHOEBTENED OF CALIIUM

T=00Idm ERETATE SNLy Can EE GIVEN I8 & 90SARD OF 590 mosea
INTREAVEMCDUSLY A% SuUh TOLUTION i J5 DONTRECEIE EN waTir ub
pGEMAL 2ALINE BY INriSIdm OVER NOT LESS THa&® EIGHT HCUKFS
COF NQT HMOFE THAN EFIVE DAYS. FCOLLOW WITH FENICILLAMIME. S00-
mELomT N anLL“ FQr gnE 7O Twd MONTHS Ok UNTIL JFINME LIAD

R R s Em e .lll
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FUNTHEX THREATMENT - TREAT ACUTE ENCEFmALCGRATHI.

SPECIAL THREATHENT - DIALYSIS IC MaANDATORY FOF IMPATRET PENAL
SUNCTION. OCCEFRECT WRIST Aml EOQOT DROP HY zPLINTIoG, T230ICITY
o TETRAZIHTIL LERP GND TETEAMETHYL LEAD DUES NOT PESELHND 1O
CHELATIO ThEIERAP GIVE DIAZERFAM T2 COnNTEOL H:iPERACTIL LTI,
'EEISEACH, RAND EuOh 0F POISONING, 13:TH ED.:

JJUTE RENAL FAILURE - TREAT SHOCH. FOK HEMCGLYTIC FEACTIONS,
GIME SODIUM BIZARONATE, S A EVERY 1-2 HOUJURS AS MECESSGRT T0
~ATNTALN AN ALRALIME UFINE.,

MEDICATION M™UST KE SIVEN BE GUALIFIZL mMEDICAL FERSUNMEL)
(DREISE&CH. HaNDEODE OF POISONING. 11TH ED.:

HYPERACTIVITY LELIFIUM/mANIA ~ FROTECZT FATIENT EROM FAISICAL
INJURT. AVOLIL MECHANICAL BESTRAINTS. KEASSUERE FATIENT IN &
CaLM, QUIET mAnfE¥. AYOIDL STRANGE SENSCTRY STIMULI. ARSILUTE
JILENCE SA0ULD BE AVOIDEL. HDOWEVEr. USE RELATIVES AND ERIENDS
A% éTTENEﬁNTS T %EDULE APPFEEMENSIuN. U3E T#E OF [HE FOLLOWING
DEUSE
- PQRAL CEMTYTE, 4-14 ML OF&GLLY 14 TFACLED ICE. MILr, F#UIT
JUICE, OF WHISFE:: 0OF 2-12 nL IN TWd VOLUmES OF VEBEIABLE 0L
EECTALLI.
—- SCGRCLAMIGE ArDEDEROMID ool SCpCUTANETUSL Y.
CHLOEFPREUOMAZINE - THOEAZ 53. LTS5 M By DEEPR InTEREAMUSCOLAY
THJECTION LR CREAaLLi. REPEAD 4T INTERVALT JF 4-C HHIUFRE.
THOMATINE - SPARINE «, 2 . ~1.v = oEALLY, INTREAMUE GLazl, It
INTRaVENCUSL : AT xNITFdﬁLJ SF 4= HOURs,
- TIAZEFAM, -9 A3 INTREAVEMIUCSLY AT & FATE OF 1 moonin,
CMEDIZAT IOnm #UST kY GIVE: EBo QuUaLICIEDL REDIC.L FEFPTORRDE.
CDREISEACH, =HANDEQOR OF FIIZONING, 11Tw EI.

?rv'}
Za

.
n

b

L STRTIC LAVASE -~ GIWE FATILDIT GLASS GF waTIE: Fho0F T4
SASTING CF STIMaCH TUBE. Lar PeTIEsT 00 OnE SIDE, klIH
A EaD LOWel THAN WaIZT. IMMDRILIZE A ZTROGLLING FATIECT
WITH A SHEET o¥ FELANKET. MEASUERE DISTANCE On TUBE FEGnm
MOUTH TC SPIGSSTRIUM, MARY TUBE WITH InDELIBLE MARKId,
Ok TAFPE. REMOVUE BENTUFES aND OTHEFR FGFELoM OBIECTS ZROM
MOUTH. OGFEN #CUTH, USE GAG TF NECESZAF:. ExTEND HERD EY
PIFETING THE THIM. PASS TUEE JVER TImdhZ AND ToLV&LRD Anlh
JF THECAT WITHOUT LiTENOING HEAD SR MEI- L [E IBrIboLTIC
MET ETFSFC THE mAkk On TUBE FEATHEZ LEVWELS L& TECLTH,
_ o o4uaT ESRCE. BUT KEMDVE TUBRE AnD EEITEAT FRUOCEDUPE “wIlo
“JRE PASSES T3 mMAR: . PLACE END OF TURE IV GLGZ% CF WATEF.
r TURE IS GESTHUCTED WHEN INTROGDUCED AROUT WeLFWar T3 THE
AaFr , I7T mpar SAVE ENTEBED TEACHEA.
GETEE TUERE 1S PLACEDR IN STOHACH. mibIRATE FIRSI T4
CEMOUE S5TOMACH CONTENTS Lt IEKRIGATICH 52 BINGE. Save STonALH
_ONTENTS FOF Eaad [NaTIAN, AND REPEAT INTRODUCTION AnD

JITHDEAMAL GEF 100-300 ML WAFM WATER UnTIL AT LEAST 2 LITCDRS
T CLEAK WETUFPN AKE CETAINEL. USE ACTIVATED CHARCOAL AT
SEGINNING OF LAVAGE TO AID IN POISON INAUTIVATION. LEAVE

S5 GRANS OF CHARCOAL SUSPENDED IW waiEF IN THE STOmACH.

(i INTRODULT 13n anb REMOUAL OF LAVADE FLULD Bi HDRAVITY
FEQUIEE? mOFE THAM TIVE MINUTES, ASSIST WITH ASEFTC ©YF -
‘NGE. PREVENT ASPIRATION WITH CUFFEL ENDUTRACHEAL TULEE.
AVGIL GIVING LARRE QUANTITIES OF WATER.

MASSAGE JF EPIGASTRIUM WHILE STOMALH TUBE I3 KEING
ASPIRATED MAY A1l IN POISUN REMOUVAL.

17 PATIENT COMATASE. INTUBATE TRACHEA WITH CUEEED ENDO-
TEACHEAL TUNE. SUCCINYLCHLUFINE mar BE ALRINISTERED B: OUAL -
FIEDL WEDIZAL TEDSOmNEL TO EASE IMSERTION CF TRALHEAL CATH-

CCEF PRIOR TO FASSANE oF STOMACH TUERE.
I CUREIGEACH, HAMDEQOL OF POISONING, 11TH ED..
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l*FﬁF~ﬁ%Er TMEDEMATION THY PERUIFE:
SLECIEIC INEORHATION (BY 4

THEHICAL ~AME
MERCUX(
JxmATION (0L REQUIRE:
C INFOFAATION (BY 4-LETTEX COMMAND!, JHELF , QR /NONE..

I SYNONYHSE
METALLIC =ERCURY
I INGRGAMIC MERTURY

MERCURYT, MEIALLIC

mERCUR T, INDEIANIC
QUICKRSLLVER
NA 2800
COLLIIDOL MERCURY
NCT-C60392
AUICH ZILVEE
I QUECHS [LEER
JHS L4020

SYPE WHAT INFORMATIOY YOI KREGUIRE:

I ALLs. SPECIFIC INEORAATION - ®Y A~LETTER COMMAND ). /HELF/, OR -NONE, .
AR
|
I EEMIISIFLE ZAFOSURE LIMI
| L1 mMT MY TSk CELLING
S0 Ube =3 S0aIH Luaé
150 UG M3 40GIH STOL
I L35 mGe 4G MD NI0SH KECIMMENLEL TWA
INLEEINITE ANIMAL “aBCINOREN (RTEL
FEEORISELE BUANTITIES - 1 LE WA 307(4) - 1 LE CWa 11.
' U Lk RCRA 2001 - L LY FROPOSE
TIEOLA AATARL PATINGE - TOKICITY? 3 - IAMITo=ILITY o - REACTILIT: o -
CEEIIITEMCT
i TOCICILIAY:  MEALJEr 13 f PRIMARY 3L IN [FRITAMT. 3rIn +SNSITILEE.

MEPHROTOXIN NG NEYFROTOX LM,

SUUTE =0IsON NG FOLLOGWINn INBESTIUN Cwhu3ET METALLIC JASTE. THIFST,

ABDOﬁINHu PAIN, VIMITING AND BLOOOY LDIAKFEHEA. TEATH Mer QUCUR EFOM

JREM I, INHALATION QF VAFUR FRESULT:Z IM DrsSrMEa. COUGH, FEVED, mNaldiga,

SOMIT ING, DIARKRHEA, STOMATITIS. SALI/AII N A0 #ETALLULZ TASTEZ.  *.L=0M-
l aRy DISTURBANCES MAY FOLLOW, ANUERIA WAy JCCU- .

CHEON IC INGESTION CAUSEZ sKhIN OISUFDERS, ZALIVAIGOM, DIAKRRAES, ANEMIA.
LEURDPEMNIA, LIVER AND HIDNEY LAMalE. INHALATION mAY pESULT INTREMORS,
SALIVATION, STOMATITIS, LOSSENING JF THE TEETH, BLUE vum LINE,

! FPENIPHEKRAL NEURGFATHD, NEPHRITIS, OIMRKHEA. ANX[EV?!, G£alACME. WEIGHT
L LOSY . ANOREXIA, AND PIYCHIC DISTUFBANCES.
THE TIHKESHOLD LIAIT YALUE WaAZ SET TO FREVEANT CHROMIC TOISONING.
a IHL-wWiN TCLO:LISY thﬂ3/4b ays
\ IHL-REBET LCWOY 22 M3 NI 30 WR
CPE WHAT INTOEMATION (0U REQUIRE:
\ LL/, ZPECIEFIC INFURMATIION <BY 4-LITTEKR COMmMAND), HELF,, Ok ~NONE .
IPROF

JHEMICAL AND PHYSICAL PROPERTIES
MOLECULAER WEIGHTID Jol

 BOILING POINT AT L ATM P 674 F

E:
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' ShilTs e S R TLLMED LT AFFLIONELE B
SIp-TITI GEALITII 13.7
I GAFOR CENSIT: cAaiFslo: L
“CPE dkaT IMEORMATION -0U REGUIFE:
LL./. SFE-IFIC INFGRMATION v:f 4-LETTER CoMmanDs, -WELE/, OF ONE |
‘NCOMPAT I ILITIES
SCETYLEME BAS
l AMMON 1A
SYEE WHAT INEOFMATION (0U REQUIKE:
ALL/, ZPECIFIC INFORMATIOM (BY 4-LETTER COMMAND), (HELF/, GR /NONE/.
l CLOT
ZEESONAL TROTECTIVE EQUIFMENT
SOLLOW ™G INEFCEMATION EROM NIOSH 0SAA 'CCCUPATIONAL HEALTH SUILELINES
I E0E CRESICAL HAZARDS®:
SLEVEMT IHIN CONTACT. WHERE SKIS CONTACT MA( JCOUFR
l WEAY IPERVIOUS CLOTHING
WESR TLOVES
EAR TACESHIELD 8 INCH almlais:
I SLACE TIwTAMINATED CLOTHING {4 CLUSED CONTAINERS ESF STORAGE UNT L
CaUMIESED OF DISCAFOET
ss sinTLcmG [5 TO BE LAUNDERED. INFOPM FERSON PEREOKRMING QPERATION OF
I TONTARM INAMNT S HAZ QF”H'_ FFOFERTIES
LD wmHaT INECOEMATION [UY FESUIRIS
I ML, 3FEIIFIC :MEJXﬂHIANiubﬁ G-LETTEF .OMmanh -, HELFPs. 0F SONE/.
STRATCE ZELECTION CLEEEFR LInls DEVICES PERMITIL.
- SUPI_IIN-AIF REIFIRATCK
] l C ZELE-CINTAINED BRIATHING e FAEAT..
- -.:‘3
5LBELIEL-AI% RESFINATIF
UIT- & Foll FACE-fFIDCE
. SELT-LINTAINED SEEATHING AP 4FATUS
I WIT- 4 EULL FACE-¥LECE
M3 MmO
| E - T(FE L’ SUPFLIED- KESFIRATOK
SUPFL IEU-ALR KE SPIRQILN
APERATEDL IN PRESSUSE-DEMAMD, POSITIVE-FKESSUKE. OF <ONTINUOUS~FLOW
\I MODE
FACATE
I ~ GAS HA5K
WITH AN JRGANIC YAPOR CANISTEFR
(CHIN-STYLE OK ERONT- OF BACH-MOUNTED CANISTEF
\! SELE-CONTAINED REATHING APFAKATUS
28 Mn/m3
I ~ TYPE '€’ SUPPLIED~AIR KESZIKATOK

OFERATED IN PRESSURE-DEHAND, POSITIVE-FRESSUK
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LA et

FR O B

PRIJEIDIMNY PR lIlT e ATAINIT ZIECIEIL lIrpElunl JF U LMTExN
CEFINT- R OBLIb -etQUNTID

TIFE WHAT INFOKRMATION YOU REGUIRE:

CAwis/, SFECIFIC INFORMATION kY 4~LETTER CORmANDY, MELF/, OK - NONE..
~UuT

UTIEZ OF ENTKY INTO BCid

INHALATION

INGEST ION

SLIN QR EYF ZONTALT

J1PE WHAT INFORMATION QU EQUIKE:

ALL/, SPECIEIT I[WFORMATION (BY 4-LETTEY CUMMANDY, /HMELE/, .k  mNOME. .

SRS

rl
[ o]

.

SiMPTOM:
COUGHING
CEIFMER
DEFMAT ITC
SALIMAT
LACE ™A
THInST
HMETALLIZ TasTE

ML TR

L XY )

sl TR INTES IS L Yo
PEZFRIRATOR: Elzrmw
CHEUMIN LA
BEIML-ITIL
WIngT oo
~Een i
somaT o F
PYITEINL_ERI

N
SL2apg LToLLE
i pal LERY LI¢
JZGTYAL NE-ULL 21 TIMm LEFFEZIZION
SUZARL DA
“EADALKHE
Eal TndUE

JIEA NES3SZE
ITRFLTAEILIT

THE IMN LA
LIZZINEZ
THCQURL IHAT IoN
MERVIJIMESL
HMENTAL DEPRE=:
HAaLLUZ INAT [ONS
3TOMATITIO
FAREST~ES I
ArEZMIA
ANTEREX [
WEIGHT LJSS
TREMDES
CONULLS IO
CARDIAC DEPKRESSIQWN
PHOTOFPHORIA

_ NE ﬁE¢” 5.

el
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%

'h-,. SFE_IFIC INFORMAIION 2T

=

.....",_. .
'_JNE‘ MYl
Mg pPNES s ErTEo~ 0

FE WHAT INFJRMe 138 oy REGLFI:
i1

k3T AilL FROCEDURES FOLLOUWING EXPOIURE

IE THIS CHERICAL GETS INTO THE EfES, IMMELIATELY WAsm THE EfES
WITH LAFIE ~AUUNTS 0OF wATER, SUCAz [ONaLLY LIFTING THE LOUWER AnD
g PfEF LIUS., SEI mEUICAL ATTEMT (Gn IMMED (ATEL1. CONTACT LEr3ES
SHOULD WOT FE WORM WHEN WORKING WEITH THIS CHEMICAL.

IE In15 CHEMICAL GETS ON THE St IN, IMMEDIATEL! WASH CONTARINATED
SHIN Wiin SCnF GOF MILD DETERGENT 5 WATER., IF THIS CHEMICAL
SQ4HS CLOTHING, IMsEDIATEL: KFeO'E ZLOTIHING & 4ASH 3- JN JITH
53Jap Gk ~ILD DETERGENMT &t WATER. afT MEDRICAL ATTENTION FROMFILY.

I a4 PEFPIOMN cREA.HES IN LARIE A~:UNTS OF THIS CHEMIZAL, mOVE THE

SYEOSEDR FZESON T2 EFRESH ALR AT InlE. IF BREAT# N[ =& TTIFVED
FERSORM SFIIEICIAL KESPIFATION. vEEP IHE AFFZCTED PERSOM wAR™
ANpg oAy FEST 307 MEDICKL ATTENTIum AS zGON AS FOSSIBLE.

INGESTEL MEFTLRT:
EMERGENC s TREATHUNT ~ KEMGLVZ f¢ ,aSTEIC LAVARE WITH TAF
4eTER OF Bt EMEZ.> AND CATHARSI-.

ANTIDOTE - RIVE [I4ZRCAFRIL. HEACLIALISIS SPEELS XEMOvAL
JT OMERCURT-LIMERIAFEOL CIMPLES. FENICILLAMINE -2 AL oo

EETECTIVE. -ENICILL.MINp DImERCArPTL TKEATMENT (I INEFFEC-
TILE €.F g kaL. EEC=CTI e Ly L mERlUFYr ZC-FOJuND3. THE
;ZE SFE i—ALELKL-.._-EtNiCILLAHINE .o EFFEZCTIVE - m 3L: L
MER=THEr In Cev TR s s Tl SHIMALT, COMTINLS WITH  ~SLaliou
TREATMEST UNTIL UKINE MERCoE( FALLS BELIw S0 3 _a w0UFS,
SURIRZIr IREATHMENT - TEESND A~JFIA aND 3HOCF, TEREE-D STENDTIC
LETIdns LE O 2ARTROINTIZETINAL TEAIT NAEFTEFR EMDOSIoP . FU5T uM
£1aagzTs MEJITILMINE, LT-22.% Mo, asi ATFOPINE, -5 -,
LTl IN DIVIDED TISEZS, INCFEATIZ mySILE STREMGTH [ _4TEER
SlAGEs 1T abr il mERDGED - DT T e I
MTIZIIE: =057 o2 UMl IZTZRAD Sy GUaLIFIRD =El 1. 0L 228% -uEl
N T st g o LE [ 20 T G S LR
Sl EIL LeranE 100E PATIENT 2Llw53 IF WATER foI0: 75
FATIING TF STOPSNCH TJUBRE. LAt PeTIZNT OK oM 200 : P
HEAD _IZWER THAN JAIST IMMOE ILI22 o STRUIGLING Faligst
JITH A IHEZT 2K ﬁLANinT. MEASUFE Dlsianie JM [URE Jroim
AgicI I7 SPIGASTERFIUM, MAFY ToR: Wit [HRELIBLE =uet _u
O THPE. TEMGVE DENTURES AnD JTHER FORETIN GRJECZTS T3 5=
MOLTH. JFEN MOUTH, USE GAL T8 METZ 5ak(. EYTENL A- -] &
LITTING THE THINM, 2as: TURE 2UER TONGLUE 3D I0WARD _ﬁu

JF THROAT ITACLT ExTENMDING ~EADl IR ~EfR, IF ORSTRUCTIC
IS =ET FETURE THE »apy 4GN TURE FEACHES LEVELS OF TEET".
03 NGT FLNCE, BUT REMGYE TUEE AND REPEAT PROCEDURE UNMTIL
TUBE PASSES T mapy, FLACE END OF TUBE IN 5LASS OF «4TCF.
{F TUBRE I3 OBSTHRUCTED WHEM INTHRODUCED ABJUT HALEWAY IO IHE
Mmakt, IT MAY WAVE ENIEFRED TRACHLA.

AFTER TUBE IS PLACED IN STOMACH, ASFIRATE FI
KEMOVE STOMACH CONTENTS BY [RKRIGATION SYKRINGE. SA UE STIMACH
CONTENTS FUR EXAMINATION, AND KEPEAT INTRODUCTION AND
WITHDRAWAL OQF 19¢-300 Ml WARM wAaTER UNTIL AT LEAST 3 LITEKS
JF CLEAR REIURN ARE JBTAINED. USE ACTIVYATED CHAK-OAL AT
BEGINNING OF LAVA4GE T0 AID IN FOISGN IHACTIVATIO . LEAVE

50 GRAKS OF CHARCOAL SUSPENDED IN WATEX In JUE STOMACH.

Sy T .

-
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; Pl R SFEx

e LIl Llilra LARizo. SnllllLL L wRlliv ~
“RiIAGE IF ZEIGACIRIor W lLE ZII=Alk TUrDoIZ 1IN ~

VIS 1AL TED mer SI00 T llium 2EMOTUALL
IF FATIENT 15AAT I, InTUesTE T75JHEA wild CUZZZD EMLO-

TFACHEAL TUERE. SLCCIN:LOWLOFINE MAY EF ALSIMISTEFED Bf GLAL

IEIED =EDICAL FPEKRSONNEL 10 EASE INSEZTION CF TFaCEZaL CATH-

TEF PFIOR IO PASSAGE OF STOmACH TUERE,

VLREISEFACH, HANDBOOK OF FOI3OMIMG, 1.TH EL..

CATHAFS IS - GIVE 30 GRAMS OF SODIUM SULFATE [ISSOLED
IN 4 3LASS OF WATEX OK 1S-90 ML OF ELZET’S PHOSPHO-30DA
WILUTED 1:4. CATHARTIC EFFECT SHOULD OCCUR WITHIN 23-60
MINUIES.

- D7 NQT USE CATHARSIS IN PATISNT SHOWING ELECTRFOLYTE
INEALANCE.

- PO NOT GIVE MAGNESIUM-CONTAINING CATHARTICS IO PATIENT
WITH FENAL DISEASE OR THOSE EXFOSED T0 NEPHEOTOXINS, QK 10
PATIENT WITH FPOSSIBLE A(OGLOHINURIA 7 HEMOGLODBINUF IA.

~ Wy FERTONIC CATHARIICS AND ENEMAT AFE “AZARDOUS IN THE
ITETINCE OF IMPAIRED FENAL EUNCTION.

- 03 NOT 3IVE CATHARIIC FGP TREATHEMT OF INGESTE. COR-
XOTIVE.

(ODFEIGEACH, =aA4DECICK JF POIEONIMG, (114 ED..

M. JTE FEMAL F=[LukZ - IrEaAl -AQCH. FLk HEMOLTIC ®EATIONS.
IVE SZ2Ium BICARCNATE, 2 0 EVERTL J-2 HMOUF3 43 NEDZZSakKY TO
MAINTA I AN ALPFALINE URINE.
MELICATICN musT FE SIGEM BE SGJUALIFIZD MEDICAL PERSONNEL)
VIVELSEACH, HanDBRQOK LT POiacMIMG, 11T EL,:
TIFILLATIRY EAILURE Swilr - #LACE FATIZNT 6 ZUFINE POSITION
i1T= ZEZET ELE.2TEI. E37TaBlLiZn AND MmaloTaln an ALIZLATE AIRWATY.
AAINT AT BCDY 4ARSTH oo APFL 0T ION CE LANPINT -, BFul 0 NOT
“RPLY ErTERMAL HERD FELIEWE PAIN Wilr MOKRFPHINE 24LZaTE. 10
A5 7 - 3 SYUBC_IANEIZLSLY OR '“TNAV:NU-;-!. FOk CUHE>aISE UMioM-
THOLLAELE FAL.. 03 NOT 3IVE »QKPAIME 77 CHILIXEN “«IZH % {EAKS
JE eRE IR TO LnNCINSTIONUS JF STURSRAUS 2ATIZHTS. FATIENTS WiTh
TETWEICTEZD RESEFIFATION CAQULD NOT SE GIJEM ACPEYINE _NLEL . PIR-
DIHNT L AND LU IFrONT T O MAINTALN HESH IRaTIun  ARE [=“ZDIATZL
AILATIE. REZTOL-E AND MAINTSIN ADEQU=-TE EBLIO.0 Ji. == 4ET
CRT=Ir mEDIOLL O IRLANIMEST Imesl TSTEL
MED (ZATI06 Mu3T T2 GI0EM BY QUALIFEIZD mEDICAL PIfSiamEl .
DREZiZge bk, RAmlpEo oy OF POISONING, 1T EZD.
ToFIoaHaT IMECEMATICON YQu REQU IR
SLic. IPEZIFIC INEORMATION bt A-LETTErF .3MmAnD., wmEi_:.. OF md-E
T
P
[N
E{E3
RESFIRATOKkY 3(:TEnm

FENTRAL NEKWGUS S(<TEM
*E WHAT INEOER®ATION YOu EREQUIFKE:
LL., SPECIFIC INFGKMATION Bt A-LETTER COMMANG ., /HELE/, Ok /NUNE..
HONE
ENTEK NAME, KEYTWCKD, 3YMPTOMA, 3TLA, NAMELIST, MELP, OK SUIT
NAME
ENTER GHEMICAL NAME
ARSEN IC
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b Bruckase m.C., Avery. S8, Utter D v, Dodsen. v *., Ra-
RASAR (0. 45N {A reunn S piv “nd)
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Tiv, 100 ppm { = 300 mermsy
STEL. 300 ppm ( = 1700 mg:m-)
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NAPHTHA
See. RUBBER SOLVENT

NAPHTHALENE
CioHy

TV, 10 ppm { x 50 ma/md)
STEL, 15 ppm ( = 73 mg/m?)

Naphaihaiene ocCcuyrs Commaoniv ds white. Crystdinne
figkas wmen have 3 sirpng COAi Lar 0aor It has @ molecuiar
wegnt 3¢ 128 14 ana 2 specinc gravity o 1133 I mens at
8620 C, bors at 177 C anc has 4 vapor pressure ar 257 C
at aoproximaten J 087 mm He The gpen cup tiash paint s
1%6°F ang closed cup ¢ 190° F irsorwble in water il dis-
3QIv@S 1N MOst Organ:C sOivents

Crystathine napninatene hings household yse as 3 montr:
repelient sCienhtic yse 18 stintiighion COounters it s an
HRIOCLANT faw Mdternal 'Or The manutaciure O pMInane
annvdnicge, naphthol mvarongeralieg naphthalernes and
Katogenated naphthatenes 1t Or (s Jetivatives are em-
GLEved 10 gves exoiosves, lubrngants tanning agents ang
emuision bredkers .

Accoraing to Flury and Zermikt" and Patty 31 the rngia-
Lion af naphthaiene vapdr May Cause peadache, 1oss O ap-
petile ang nausead Oplical neuntis gnd Mwnes 1o the (or-
nead and 0 gdditton  k.gney damage have aiso beer
reported Chettr and Marnianicd reported opacit.es of the
lems i 8 0r 21 workers who hag been exposed to napntra.-
ere 1Of aDOUL Tive vears INREsNION Of faphihaiens » re3-
Lively large amoun's =3s reported!y caused severe hemo-
Ivt:g anemia and hemnglobinura v A dypersuscept By,
probabiv geneticailv based. s recognized ™!

The oral LO 4 10r rats 15 1760 me- kg™ 1l was yseqa as an
antheimaig 10r many vedrs at dase tevels, for aduils gt 01
1o 05 gram three times 3 dav. " severat Uimes higher than
the lowest reparied lethal dose tor man ot 50 mg kg ™ An
inCI0eNt inowhich blankets coma:ning naphinadiene causea
acute hemoiviic etfects 0 sNIINEs, 1N SOMe CA5es 1alal, »as
been describedg s

Pattv suggested 25 pom as a tentative imist 10r naphthai-
eHne vapor in air He nafed INgl this COmresponas 1o a satura-
LN préssure of gporoxvmateny 23% at 25° €. This vatye bas
beernt used at the toy Alamos Laboralories, accoraing o

\
/
000891

Hyatl and Muiligan o Robbing «P Fowever repor.ed thy.
cancentrations in excess of apoul 15 pom recyited ratice
abie (rrianon Qr (he eves

Gerarge'™ also suggested 23 ppm 3s a fentitne M
rotig that ot represents 25% o1 the corcentration ot na
phiRaiene vapor 0 air saturated at 15* C

In view of the fact thatl rritation s expertenced 3r 1€
pom and that continued exposure may resull :n Ty, ser.
Ous eve erects. a imit lower 193n 2% apm would teem -
arder The vaiye at 10 apm TLL and '3 ppom STEL are rec-
omrenged 10 prevent ocCular effec!s Hul possihi not
bleod changes in hyvpersusceplibies

Other recomnengantions West Cermanyv 10 ppm £as
Germany and LSSR 4 ppm
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3. Ghem, G, Marang, L.: viegd o Lavore 47335 (' 9565
4. Fuelzer, WoW,, Apt, L./ A v 4 151185 10u8y
5. Stokwnger, HE, Mountain L.V.: Arch frv Megin 6 495 (191
6. NIOSH: Regisimv of Toxic {rfects of Chemicar Subsran e
{1977y
7. Am. Ind. Hvg. Assoc.. Hhgrenic Guide Senes-Naphird.ene
(1967}
4 Vaioes. I, Dowadss, S.A., Fassas, P Pag sj o ("G Co
ed nrer T
9. Hyait, £, Milligan, M.F: Am ing g Assoc Q@ 1428
{1953)

10, Rabbins. M.C: Arch ing Hvg & Occus steg 485 7051

1. Geramde, HW.. Toxicotogy & Biochemmire o sromaic Hy
drocargons, p 210, Eisevier Pub. Co . NY (1904
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. g PHYSICAL DESTRTRIION
l LUSTROUS SILVERY-WHITE, HARD, FERROMAGNEYIC METAL: ODORLESS.

CHENICAL AND PWYSICAL FROPERTIES
HOLECULAR VEIGHT: 8.7
LOILING POTHT AT 1 ATK, £: 4946 ¢
SOLUBILITY IN VATER, 6/100 § WATER AT J0C: INSOLUBLE
FLASH POIHT. CLOSED CUP, © (DR OPEN CUP IE 0C): WA
l VAPOR PRESSURE © 30 €. AMNG: .00
HELTING POINT, F: 2651 F
UBPER EXFLOSIVE LIMIT N AIR, T BY VOLUMES WA
l LOVER EXPLOSIVE LIMIT IN AIR, % BY VOLUMES MA
SPECIEIC GRAVITY: 8.%0

- INCERMTIBILITIES

, STRONG ACTDS
g

LR
COMBUSTIBLE SUBSTAKCES
woan

HETAL TN POVDERED FORx 18 EXPLOSIVE

PERSONAL PROTECTIVE EQGRIPMENT

EQLLOWING INEORMATION FROM #I0SH/GSHA *OCCURAT IONAL WEALTH SUIDELINES
FOR CHEMICAL HAZARDS®:

FROTECTIVE CLOTHING AND EQUIFNENT NECESSARY 10 PREVENT REFEATED OR
PEOLONGED SKI¥ CONTACT WITH Y415 SUBSTANCE. FACE 3HIELDS SHALL COMPLY
WITH 29CERIG10.13HAI (55, cAvedr, vAnS, anb LA} 6],

EXPLOYERS SHALL EMSUNE THAT CLOTHING ZONTAMINMATED WITH TH{3 3UBSTANCE
15 PLACED IN CLOSED CONTAIMERS EOR STORAGE -NTIL T CaM BE DISCARDED OR
UNTIL THE ENPLOCER PRCAIDES ECR THE REMOVAL OF THE CONTAMIMANT FROM THE
CLOTHING, IF TRE CLOTHING IS IO BE LAUNDERED Ok OTHERWISE CLEAKER 10
REMOVE THE CONTAMINANT, IME EMPLOIER SHALL [.FORM THE PERSON PERFORMING
TME CLEANING OF IME MAZARNOUS PROFERTIES OF THE SUBSTAMCE.

l EHPLOYERS SHALL PROVIDE /NI ENSURE TMAT EMPLOYEES USE APPROPRIATE

SORALES
I NOT ARBLICABLE

“4SHING CREMICALS ZR5M THE Shin

EDLLCWING IWFCRMATION ExJM NICSH/OSHA 'TCCUPATIONAL WEALTH GUIDELINES
Qv CHENICAL MAZARDS®:

EMPLOYERS SHALL ENSURE TwAT EMPLOYEES WHOSE SKIN BECUMES COMTANINATED
l BITH THIS SURSTANCE FRORFILY WASH GR SHOWER WITH SOAF OR ®ILD [ETERGENT
AnD WATER 10 WEROVE ANY CONTAMINANT FUOM TME SKIN.

“PLOYERS SHALL ENSURE T=AT EFLOYELS W) waNLLE THIS SUBSTANCE WASH
HEIR HANDS THOROUGHLY wiTH SOAP DR MiLh CITERGENT AND WATER BEFOSE
ATING, SMOKING, JR USIMG TOILET FaC[LITIEC,

-
y
-
i
a

EQULOMING INFORMATION FROM WIJSH. OSHA 'OCCUPATIONAL YEALIH QUIDELINES
FOR CHEHICAL HAZARDS':

EMPLOYERS SHALL ENSURE T9AT ERBLOYEES WHOSE CLUTMING MAY HAVE BECCKE

SCHTARIRATED WITW THIS SURGTANCE CHANGE INTD UNCONTAKINGTED CLOTHING
BEFORE LEAVING THE WORK PREMISES.

I ROUTIRE CHANGQING DE WORK CLOTHING

|

CLOTHING REMOUAL EQLLOVING ACCTDEMYAL CONIAHIMATION

EQLLOWING INEORMATION ESOM NIDSH/OSHA *OCCUPATIONAL HEALTH GUIDELINES
l FOR CHENICAL HAZARDS':

v

000893
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Eﬂﬁlﬂlﬁlﬁﬁikrﬂilﬂ s SUB“T#NCE BE REWOVED PRGNPTLY AHD NOT FENDRN
UNTIL IHE SUBSTAMCE 15 REMOVED TKON TME CLOTHING.

A “1
SPECIEIC ERERGENCY PROVISIONS . -
SOLLONING INFORHATION ERDM NIOSM/OSHA 'OCCUPATIONAL HEALTH oG I3ELINES

l FOR CHEMICAL HAZARDS®:

EAPLOYERS SHALL ENSURE TMAT AREAS IN WNICH EXPOSURE 10 MICKEL “ETAL AND
SOLUBLE NICKEL COMPOUNDS maY OCCUR BE IDENTIFIED BY SIANS Ok DIMEX

AFFYIPRIATE MEANS, AND ACCESS 10 TMESE AKEAS BE LIMIYED 10 AUTRRIZED
PERSONS,

RESPIRATOR SILECTION (UPPER LINIY DEVICES PERHITIER)

K KG/H3

' ~ PUME OR MIGH-EEEICIENCY PARTICULATE RESPIZATOR
~ SUPPLIEZ-AIR RESPIRATOR
- SELE-CONTAINED BREATHING APPARATUS

50 AG/HI
- HIGH-EFFICIENCY PARY I{ULATE XESPIRATZE
WITH = FULL FACE-PIECE
SUPPLIZS-AIR SESPIRATOR
“ITH A FULL FACE-PIECE. WELMEMT, Ok =00B
SELE~-CONTATINED SREATHING APPARATUC
WITH & FULL EACE-BIELE

.'JLC! HJ/F

PONERED SIp-pURIT:IiG FESPIRATOR

HT’H & AGH-EFFICIENCY FaRTICHLATE FILTER

- TiPE 0 GUMBLIED~AIR RESPINATOR

‘LDD'I::'“ v PESEINETCE

JBESRATIT 1N PRECSIUEE-DEMAND, POSITIVE-PRESSURE. Ok CONTTMYDUS-tLDMW
HODE

t

2080 K

v

9
- TiE SLPELIED-SIR KESHLEATCR
- 3PPLIEC-cIp RESPIEATOR

v4

¥
‘:Ia;
WiTH & FLLL PACE-FIEE

JFERATED % PRESSURE-DERAMD 0% #M2171JE-FPRESSURE MODE
= TrFE 0 ZJPPLIER-AIF RESEIRATOR

- SuPPLIED-AZR BESF I¥nilK

l Wit & FULL FACE-PIECE, HELMENT, Uk MOOL

OPERATED 1M PRESSUME-DEMASE. FOSITIVE-ERESSURE. OR CONTINUOUS-F.T4
MGELE

£30HFE
- SELF~CONTAINED :REATHING APPARATI:
WITH & FULL 73EE-PIECE
OPERATED IN PRESSLAE-DEMAND DR FOSITIVE-PRESSURE MOLE
- TYPE '©° SUPPLIED-AIR RESFIRATOR
- SUFPLIEC-AIR RESPIRATOK
WITH & Full TACE-PIECE
QFEPATED IN PUESSURE-DEMAND, POSITIVE-PRESSURE, OR CONT INUOUS-ELCW
ha0E
« AUXTLIARY SELE-CONTAINED BREATHING ARPSKATUS
OFERATEL IN PRESSURE-DEMAND QR POSTTIVE-PRESSURE MODE

FIREF IGHT ING

= SELE-CONTATNED Bobs

e T
‘ .

# L , 4

000894
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T OFERATED D¢ PRESSURE-DENAND OR PUSITIVE-PRESSURE MODE

“JIE OF ENIRY 70 BODY
INHALAT ION

INGEST IOH
SKIN OR EYE CONIACT

THPTORS
DERMATITIS
ASTIONG

© SENSITIZATION DEBMATITIS

DIARRHEA

RAUSEA

VOKITING
KESPIRATORY KERORRMAGE
LARYMGEAL CANCER
RESPIRATORY EDEM4
PARAMASAL SINUS ANCEK
LUNG CANCER
PHEUMENIT IS
ECIEAA

ERYTHENA
HmATITIS

FEVER

ANDG™ 14

MEMCLTSIS
HEMATUR I8

KIONEY DAMAGE
SHYE A

LIVEE DAFAGE

NI It

COLLAPSE
CONVLLEIONS
aINGIVITIS

FA(E NED T

R
[ SR LY

oM

I P IENTATIIN

IMn VTR

[ P T i el ] - A R T =
PEPFLIONTIVE ZEEEDIL 14 EoPTRIAENTAL AN %25

FIIST A Ip PROCETURES FOLLILING ExMgioll

IE Tel3 J-EmllAL GETS 510 TNE BY23. DMEDIATILY WaSH ThE £133
w[TH LAREE AROUNIS OF WATER, OCCASIONALLY LIETING THE LOMER AND
JPPEE Lid5. JET sEDICAL ATTENTION ITTUATELY. (CONTACT LENSES
SHOULL MOT BE woki WHEN WORKING WiITw T413 CHEMICAL.

IE I6I3 JMEMICS. GETS W THE SWIW, I4MELIRTELT Wedd COWTAMINATED
ShIN WIT™ SOAP CF MILD (ETERGEMT § wilZk, IF THIS CMEMICAL
30AFS CL2THING, IRmEDIATEL( SERQVE TLITHING 3 WASH SKIN WITH
S0AP CX MILD DETEWLENT & WATZR, 9EY “EDICAL ATIENTION FROMETLY.

[E A PERSON BREATHES IN LARGE AMQUWIS JF THIS CHEMICAL, MOVE THE
EXFOSED PERSON TC FEESH 41k AT ONCE. [F SKEATHING WAS STOPPEL
PEREGRM ARTIFICTAL RESEFIRATION, KEEF THE AFFECTED PERSON wARM
AND AT REST. GET MEDITAL ATTENTION AS SODN A5 FOSSIBLE.

WHEM THIS CHEMICAL HAS BEEN SWALLOWED. DG NOT INBUCE vOmITING.

FEROVE By GASTRIC LAVAGE AN CATHARSIS.

INGESTED 3ALIS OF ALUMIMUM, COPPER, WICKEL. TIN, AWD ZINC:
EMERGENCY TREATHENT - DILUTE WITH WAIER OR AILK. REMOVE BY

GASTRIC LAVAGE UNLESS PATIENT 15 VOHITING.

e LLLEATE - EUR COPPER AXD ZINS.

-
%

.t
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PURTHER THEATNEMY - TREAY HYPOTENSION. RELIEVE IRRITATION BY
GIVING MILK OF COEMSTARCH BY DISSOLVING 10 GEAHS CORNSTARCH Ok
FLOUR I 1 LITER OF WATER. REPLACE ELUTDS WITH 5Y DEAIROSE IN
SALINE. KEEP PATIENT WARH aND QUIET. RELIEVE FAIN WITH MEPERI-
DINE CR HORPHINE,
(HEDICATION HOSY DE GIVEM BY CUALITIED HEDICAL PERSONNEL)
SPECIAL TREATHENT - TREART ANURIA AND LIVER DAMAGE.
+DREISBACH, HANDEOOK OF FOISONING, HITH £D.)

GASTRIC LAVAGE - GIVE PATIENT GLASS OF WATER PRIOR IO
PASSING OF STOMACH TUBE. LAY PATIENT ON ONE SIDE, WITH
HEAD LOWER THAM WAIST. IMKORILIZE 4 STRUGGLING PATIENT
GITH A SHEET O BLANNEI. HEASURE DISTANCE ON TUBE ERDM
KOUTH 10 EPIGASTRIUR, HARK TUBE WITK INDELIBLE MARKING
OR TAPE. SENOUE DENTUKES AND OIHER TOREIGN OBJECTS FHOM
WIUTH, OPEM KOUTH, USE GAG IF NECESSARY. EXIEND MEAD BY
LIPTING THE CHIM. PASS TUBE OVER TUNGUE AND TOURRD BACK
OF THROAT WITHOUT EXTENRING MEAD OR NECK. IF OBSTRUCTICN
I3 HET BEEGRE THE MARK ON TUBE REACHES LEVELS OF TEEIH,
L0 NOT FORCE, PUT REWOVE TUBE AND REPEAT PROCEDURE UNTIL
TUBE PASSES TO #AKK. PLACE END OF TUBE IN 5LASS OF WATER.
IF IUBE IS SBEIRUCTED WHEN INTRODUCED AROUT HALEWAT 10 THE
#ARK. IT HAY HAYE ENTERED TRACHEA.

AFTER TUBE IS PLACED IN STOMACH, ASPIRATE FIRST TO
REHOVE STOMACH CONTENIS BY IRRIGATION STRINGE. SAVE STOMACH
CONTENTS FOR EXAMINATION, ANB REPEAT INTRODUCTION AND
WITHDRAUAL OF 100-300 ML UARM WATER UNTIL AT LEAST 3 LITERS
OF CLEAR RETUFY ARE SETAINED. USE ACTIVATED CHARCOAL AT
SEGINNING GF LaveGE 10 AID TN UDISON INACTIVATION. LEAVE
50 GRAMS OF £HARCOAL SUSPENDED IN WATER N THE STOKACH,

IF INTRODUCTICH AND REMOVAL OF LAVAGE ELUTD RY GRAVITY
REQUIKES MORE THAM FIVE MINUTES. ASSIST WITH ASEPID SYR-
INGE, PREVENT ASPIRATICN WITH CUEEED ENLOIRACHEAL IUBE.
AVOID GIVING LARSE QUANTITIES DF WATER.

MASSAGE JE EPISASTRIUN WHILE STOMACH TUBE IS BEING
ASPIRATED W4y AID IN FOISON REMOVAL.

IF PATIEMT CIMATOSE. INTUBATE TRACHEA WITH CUFFED ENDO-
TRACHEAL TUEE. SUCCINTLCHLORINE MAY RE ADMINISTERED BY QUAL-
TEIED MEDICAL ZERSUMAEL TD EASE TWSERTICN OF TRACHEAL Cald-
ETEX PRIGE T7 PSSSAGE CF STOMACH TUBE.

.......

PO - MOKPMINE SULEATE, S-15 Mn SUBCUTANEDUSLY, ORALLI, OR
SLENLY INTRAGENOUSLt. URPHINE CAM TAUSE AAUSEA AND VOMITING,
CENTRAL MERVS.S STSTEM FEFEESSION, AND SLOWING OF XESFIRATION.
USE CAUTIOUSLY DR NOT AT ALL IN CENTRAL NERVGUS SYSTEM DEPRES-
SION, RESPIRAICEY DIFFIZULIY, MYPEREXIITABILITY, AMD HEPATIC
[ISEASE.

= MEPERIGINE MYDROCHLORIDE (DEMERGL. DOLANTIMY, 50-150 MG
JRALLY CR INTESNUSCULRELY.
CHEDICATION w51 BE ZIVEN BY GUALIFIED SEDICAL PERSOMNEL)
LRETSRACH, wANUBOOK OF BOISOMING, 1LTH EDL.

ACUTE RENAL ERILURE - TREAT 3HOCK, FGR HEMOLYTIC REACTIONS.
GIVE SUDIUK BICARONATE, 5 G EVERY 1-2 OURS A% NECESSARY T0
MAINTAIN AM ALKALINE URINE.

FHEDICATION #UST BE GIVEM BE QUAL [FIED REDICAL PERSONNEL)
(IREISEACH, RaMDBOCH QF POTSONING, 11%H ED.

LIVER DAMAGE - RENCVE FROM EXPOSUKE 10 ALL CHEMICALS amD
ORUGS. MAINTAIN COKPLEIE BED REST, aVOID ANESTHESIA OF
SURGICAL PROCEDURES. AVQID DEHYDRATION OR OUERMYDRATION.
IE VOKITING SEVERE AND ORAL ELUIDS NOT RETAIMED, REPLACE
VORITLS WITH AK EQUAL QUANTIIY OF 100% DEXTROSE IN NORMAL
SALAN B it RN S LLRLUCE HLL SRR S AN R i At Endinian
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.E 107 DEXTROSE OR INVERY SUGAR IN DISTILLED WATER INTRA~

VENOUSLY EVERY TUENTY-EQUR HOURS.
"DREISBACH, HANDBOODK OF pofsoNtNG, 117H ED.)

i 5
| ASAL SEPTUN
LUNGS
KN

lﬁﬂ!ﬁ OF REGULATCR: INFORCEMENT
L nsks STANDAKD 2KCERI910.1300 HAZARD CORMUSICATION
REQUIRES CAEMICAL MANUFACTURSRS AND IHPORTERS 1D ASSESS PHE HAZARDS
; SE CHEMICALS WHIC THEY PRODUCE OR THPORT, AND ALL EXPLOYERS HAVING
v MNORKPLACES 1N TME BamUEACTURING DIVISION, STANDARD TNBUSTRIAL CLASS-
TFICATION CODES 26 TWROUGH 29, TO PROVIDE INEORWATION T0 THEIR EMPLOYEES
CONCERNING HAZARDGUS CHEMICALS BY NEANS OF HMAZARD COMMURICATION PROSRAMS
l INCLUDING LARELS, =RTERIAL SAEEYY DBATA SHEETS, IRAINING, AND ACCESS 10
WRITTEN RECORDS
48FR33280 11/25/82

EOLLOWING OSHA 3TaNDARDS APPLITABLE 10 SUBSIANCES LISTED 29CERIOIG,
OIHERWISE ADVISE:

0OSHA STANDARD 29TTR1910.:000 Alk CONTARINGWTS
TARLE I-)

ISHA TANDARD Z°0rRISI0.34 VENTILATION
0SHA STANDARD Z9CFHI91G.134 KESFIRATORY FROTECTION

OGHA STANDARD ISTFTRISI0LI0 ACUESS T9 EWELUYEE EAPOSURE AND MEDITAL
KECORES

OSHA STAMDARD ZSCERITI0.I3Z FERSONAL FROTECTIVE ERUIRWENT
C5HA STANDARD 29IFRIGI0.141 SANITATIOM

J3HA STANZARD ITEFRINMCLISY AEGIZAL ZERVICES aND FIEST AID

4GCER7LY RECTRIS AND REFCRTI OF ALLEGATIONS THAT CHMERMIZAL SUBSTANCE:
ShaSE TIRMIEICANT ADVERSE FEAZTIONS T HEALTH OF THE ENVIRGWMERT

KEGUIFES ARUEACTURZXS AMD CERTAIN PROCESSORS OF CHEMICAL SUBSTANIES
AND WINTURES 70 ¢EEF KECORDS OF SIGWIEIDANT ADVERSE REACTIONS TO HEALTM
OR TME ENvIROARENT ALLEGED TO HAVE BEEN CAUSED BY A SUBSTANCE 0%
MIYTURE. EFA MAY INSPECT AND REQUIRE REPORTIMG OF SUCH RECORIS.
43FR38178 98722823

SUBSTANCE LISTED TOXID 3ULSTANCES CONTROL ACT INVENTCRY

SUBSTANCE ESTABLISHED 45 CONFIRKED 0P SUSPECTED CAKCINOGEN -FOTENT AL
CARCINDGEN) BY THE IMTERNATIONAL AGENCY FOR RESEARCH OM CANCER (IARC)

SUESTANCE LISTEDL A5 -KNOWN YO BE CARCINOGEMIC' Ok NAV EEASONABLY BE AN-
TICIPATED T0 BE CARCINOGENIC® IN NATIONAL TOXICOLOGY PROGKAM :NIF} THIRD
ANNUAL REPOKRT ON CARCINOGENS

SUBSTANCE LISTED AS TOXIC POLLUTANT UNDER CLEAN WATER ACT (CUA) SECTION
30714)

I CSHA SThw[ARD J3ITRISIS.II3 EYE AMD FAlE PRITECTIOM

40CER122,21 IESTING REOUIREMENTS FOR HATIONAL POLLUTANT
SbSLRLCE ELL LTI SISTEN Gip1zS) FERUIL APPLICATION

DS O
+
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ABEFRIAIS3 04/0i/8]

49CER172,101 TABLES OF MAZARDOUS MATERIALS, THE!R DESCRIPTION,
PROPER SHIPPING MAME, CLASS, LABEL, PACKAGING, anD OTWER RE-
QUIREMENTS

BESIGRATED IN HAZARBOUS MATERIALS TABLE AS WAZARDOUS maTER-
1AL FOR TWE PURFOSE OF IRAMSPORTATION,

41IRISHS QU176

ASER24588 05/22/00 (ANENDRENT)

4SER46420 07/10/60 (ANERBNENT)

45FR62080 09/18/80 (ANENDHENT)

ASER74649 11710780 (ANENDNENT:

$6FR17739 02/19/81 (ANEMBMENT:

46E219295 03/30/8) (ARENNENT)

ASCERI72.102 1ABLES OF HAZARDOUS MATERIALS, TME(R DISCRIPYION,
PROPER SHIPPING NANE, CLASS, LAMEL, PACKAGING, AND OTHEY if-
QUIRENENTS .
DESTGNATED IN OPTIONAL WAZARDOUS ATERIALS TABLE VI ALiLs-
WATIVES 10 CORRESPONDING REQUIREMENTS IN ASCERI72.101 53 IN-
SERMATIONAL SRIPHENTS AS AUTHOF IZED BY 49CFKI7N,12

41ERI59% 04/15/7

46FR29393 06701781 (AMENDNENT)

WGERI2IS0 06/22/81 (AEMDRENT)

SUBSTANCES LISTED APPENDIX A - [JWSENT GECREE LIST OF
DoUSTRIES AND TOXIC POLLUTANTS. SEITLEMENT AGREEMENT RETUEEN
U.5. EPA AND NATIONAL ESOURCES DETENSE COUNCIL, ET AL

g.8, DISTRICT COURT LISTRICY OF CCLLwzla, Jusf 7, 197¢,

SIVE BERCZ1Z2, DDC 1976, MODIEIZD AARCH 3, [979, :IIE
12ERC1333, DIC 1379 AND ARAIN ON OCTORER 25, 1992,

SUESTANCE YESTED EOR WYPERTENSION By TWE DEPARTAENY GF
EMERSY (0!

TECHMICAL ASSISTANCE DATA COMPLEIZD. PUBLISHED CLIAN WATZ: &%
(Cwd) SECTIZN J1I

PREREGULATORY ASSESSHENT [OMPLITEI-PUBLISHEL CLEAN
MATER ACT (WA

MG ITORING. LEVELS “EASUPZAENT I¥ DEVELOPMENT/PROSRESS Z1I:w
witlEk ALY Cwne

AP« TTORING LIVEL: MEASUFESEAT JIAFLETEDPUBLISHED CLEAM A% ACt
tI%A}

EIZ¢ POCUMENTATION/ASSESSMENT [N JEVELGPHEWT/PRUARESS TLEAN
WATER ACT (TWA

ARSLITIDAL NETHODS DEVELLEAEMT COMPLIYED/PUBLISMED CLbfw 213
ACT kA

COWTROL TECHNOLURY UEVELOFRENT I JRVELIP=EST PROGEESS CLiaM
WATER ACT (CWA)

HOMITORING/LEVELS MEASUREMENT In DEVELO®MENT/PROGRESS
RESOURCE CONSERVATION AND RECOVERY ACT +RCHA)

SOURCE/EXPUSURE ASSESSMENT [N JEVELOPNENI/PROGRESS CLEAN A1 ACT
{CAR)

SOURCE/EXPOSURE ASSESSMENT COMPLETEN/PUBLISHED CLEAN AIR
ACT (CAR)

000898
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VATER AT (T
ANALYTICAL METHODS DEVELDPNENT IN DEVELOPWENT/PRCGRESS RE30LFCT
CONSERVATION aND RECOVERY ACT (RCRA)

CRITERIA DUCSNENT [N JEVELIPNENT/PROGRESS CLEAN WATER ACT ((id)
SECTION 204(A)

RISK DOCUMENTAT ION/ASSESSKENT (OMPLETED,PUBLISHED SAFE Di Dv¢ 6
VATER ACT "STNA) .

SCURCE/EXPOSTRE ASSESSNENT COMPLETED FUBLISMED CLEAN ALY
AL (Can)

R DOCUNENTAT [ON/ASSESINENT IN DEVELCPNENT/ HIOGESS CLBAN 41k
AT (LAY

CONTROL TECHNOLOGY CEVELOMNENT [CmPLEYED/SUBLIINED CilAW
SATER ALT (Cuk)

ACHITORING/REVELS aEASuREENT CONPLITED/PUBLISHED (LIAW WATER
ACT (CHA)

CONTROL TECMCLIGY DEVELGERENT In DEVELJFMENT BROGFEZS CLES
AlF ACT (CAA

SLESTANCE ZLRIECY T3 5%
(73501 5194 ok 1ITLE ©
CHAPTER 2.5 SF LALIETEMIA LAkok CCBE

SUNCTANCE LISTED WAZARIQUS

3TATE OF CALITORNTA ADRINISTRAIIVE 2008

TIILE 220 50C0AL CECLEZY

GIVISICH 4, ENVIRINNENTAL ~EALTH

CHEPTER 35 mINIMUR TANGARDY FCR wanadiENENT OF HAZARLOUS Amp
EATREREL( ~AZARDGUS 243TES

SUBSTANCE LI3TED RESCURCE CONSERUATIIN WD RECOUERY 00 BCi:
CERISL L3S ERA MAZARDGS wn3lE MO, OS2 ERIISION CONTRIL Du6T
0k sl .

k SLUDGE T0M FAINT eaa FAlILE NG,

SUFSTANGE UTSTED BRSO 1D IINIERLZTIIN 8D BELOVER: i
AXERISY 30 SPA WAZARITUS Vr'.:'E 4G, r oL el Eunlli "nEAI"'ﬂ
ILUDTET FRTm BAINT spAm FaLIUE: T

JBSET MESLTe RRZESIAZINT DOIUMENT SOIRSREDL by THE ZFA JPFLIE
CF MEALTH 2ND EmviRO! "“MQL AIIESIAEMT TF IME SFFICE OF FRE-
SeARIH AND JEVELDPES

IMIS SUBSTAACE TESIED F3R PULMONSRY T3:117T¢
BY TME SNVIRCNMENTSL PRITECTION aaEsis ~':'§f~

CLEXN WRTER ACT ‘lwh :EITI0M 3042
WATER QUALITY CRITERI™N EQR wICHEL:

2,01 OF THE 26-viQUi LI5S0 FOR FRESHWATER N[ RARINE
AQUATIC LIFE

EDICAL SUKVEILLANCE BEGUIRE
QENERAL REL AL 4ISICRY
ATIENTICN TO SHOKING, ALIOHOL, MENICATION. AMD EXPOSURE TD LAJC INOGENS
40CER?17 RECDEDS AND REFORTS OF ALLEGATIONS THAT CHMEMICAL SUBSTANCES
CAUSE SIGNIFICANT AGVEESE REACTIONS 10 MEALTH OR THE ENVIRONMENT

TOXIC SUBSTANLES CONTROL ACT (TSCA) SECIIDH B(C) RULE ﬂEﬂUIRES

L HANBERCTURERS AND CERTAIN PRACEZCALC AE LUFMICA TAMEER AMS 1Y

000899
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y SIS
FE-FACDRNT A AN, EXS
MISICIAR SXARDAT 10N
IMRSTRIAL DIPOSUIE RISTORY

' CKOUNTC ESPIRATORY BISEsSE

14 7 17 CHESE 3.4, 3-RAT

X

PULAONASY PT 10WS

l SHEIAL ATTENTION 10 SX 1N
#ITH EPHASIS ON:

:‘ﬁ%rm 19 SACKING, ALCOMOL, MEDICATION, AND ZXPOSURE 10 CARCTHOGENS

CERTIFICAT IONS
HEALIM STATUS CLASSIFICATION

MXLEAR REG, 0041

i JSHA RESPIRATOR CERTIFICATION 29CERIQI0. 134
DEFARTHENT OF TRANSPORTATION IF OPERATES HEAVY EQUIPHENT

ENPLOYEE WAZARUOUS MATERIALS EDUCATION RECEIPT
. EMPLOYEE MEDICAL RECORDS FECEIPT

TOIIC SUBSIAMCES COMTROL 20T (3504 SECIION 30 BULE
.‘ REFUIPES PaMURACTURERS AND CERTAIN PROCESSIRS OF CWEKICAL
SUBSTANCES AMD WIXTURES *2 HEED RECORDS OF SIONIE [Cant
ADVERSE REACTIONS 10 EMPLOYEE MEALTH ECR 30 YEARS,
' CONTACT: JACK P. WCCAKYHY, JFEICE OF T0XiC SUBSTANCES,
EPA (B00)424-1404, 49FR3S:~3 822e

l EUICAL YARNMING REGUTIED P MEDICAL EXAM REFUSAL $I3NED
Fr EmBLOYEE

l-:uscm JIAGHCSTIE TESTS
ELECTROCARD I0GRAM
SPUTLA SRAM STAIN AND CLtiRg
DIFEERENTIAL WHITE BLOCD CELL coumy

"ZAKS aND SPILL PROCEDURES

+ REPORTABLE DUANTITY OF ang POUND &PEI TES 19 tHs SUBSTANCE ESTABL ISHED
l By SECTIONS 101114) &np 103 R) GR ADJUSTED UNDER SECTION 102(a) OF i’HE

CGHPP.E!:(ENSWE ENVIRONMENTAL KESPONSE, COMPENSATIGN, AND LIABILITY aACY

E]S.HS’.- f_CEi‘C&Ai- SECTIONS 193(a) anp 103(B) KEQUIRE tHAT FERSONS Iy

LHHEEE 0f 4 &’r.SaEE.. ] EﬁEILITY ERCH WHICH & MAZARDOUS SUBSTANLE HAS BEEM

EELE:\;E{! _IN A_GUMIITY EQUAL YO OR fREATER THAN THE REPORTABLE QUANTITY

EOR THAT SUBSTANCE INMEDIATELY NOTIEY THE NATIONAL RESPONSE CENTER

390) 424-68020 IN THE WAS IngT C M 75
I SR VION. [1.C. METROPOLIIAN AREA (202} 426-267<

I .!n'(AM*AMMMM*MMMMquMMMM*Mil«#ﬂhﬂﬁkiﬂ*ﬁﬁMMMMMH
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43C¥R1772.101 HAZARDOUS MATERIALS TABLE

al

LAMABLE S0LID
DEPARTMENT OF TRANSPORTATION LABELING REGUIREMENTS
49CFKi72,101 (SUBJECT 10 AGDITIONAL LABELING REQUIREWENTS OF
ACER172.402)
ELAHRABLE SOLID
hkkkhhkhhbAkhkihhkihhkhhkhkkkhhkkkhikkhkikidkhhhihhkhihitihbhikkihiakhik

SHTERGIVERNNENTAL MARTTTHE ORGANIZATION HAZARD CLASS
ASCERIT2. 1067 OPEIONAL HATARIOUS MATERIALS TABLE

CLASS 4.2-SPONTANEGUSLY CONBUSTIBLE

INTERGOVERNHENTAL HARITIME (TR4NIZATION LABELING SPECIFICATIONS FOR
DOMESTIC AND IXPORT SHIPMENTS
ACFRL7.. 102

SPOHTANEQUSLY COMBUSTIBLE

kAR AARIRERIRARAAKKRARRRARARARARAA AR KRRRAAAKEARKAKA R ERRARRIARRARAAAKAEAK

ECLLOMING INEORKATION EROM BUREAU OF EXPLOSIVES "EMERGENCY HANDLING OF
HAZARGOUS MATERTALS':

I #ATERIAL M EIKE OR INVOLVED IN CIRE:
% EXTINGUISH EIRE USING AGENT SUITABLE FOR IYPE OF SURROUNDING FIRE
‘MATERIAL ITSELE DOES NOT BURN OF BURNS WITH DIFFICULTY)

-

Tf #ATERIAL IS MOT ON EIRE AMD IS 4CT IWVOLVED IN FIRE:
4 XEEP MATERIAL QUT OF WATER SOURCES AND SEWERS
& BUILD DIKES I3 CONTAIN FLOW AS NECESSARY

r

o

PERSONNEL PROTECTION:

% KEEP UPWIND

4 WEAR BOCTS, PROIECTIVE SLOVES AND GAS TIAHT GOGGLES

# AVOID BREATHMING DUST VAPOKS/FUMES FRON HATER AL

& JAGH AMAY suT MATERIALS WHICK mA? HAVE COMTACTED THE BORY YITH
COFIOUS ANQUNTS OF WATER Ok SUAP AND WATER

L

LaRD SPILL:
4 D16 A BIT, PONE, LAZOON Jk HOLDING AREA TO CONTAIN LIGUID OR 5QLID
HATERIAL

4% COVER SOLIDE WITH & PLASTIC SHEET 10 PREVENT OISSOLYING IN RAIM OR
FIREEIGHTING WATEK

WATER SPILL:
& USE NATURAL DEEP WATER POCKETS. EXCAVATED LAGOONS,
Ok SAND BAG BARKIERS T0 TRAF MATERIAL AT BOTTOM
& [E DISSOLVED, APPLY ACTIVATED CARBON Al 10 TIMES SPILLED
AHDUNT AT 10PPH 0% GREATER CONCENTRATION
% HEMOVE TRAPPED WATERIAL WITH SUCTION HOSES
% USE MECHANICAL DREDGES Ok LIFTS TO REMQVE IKMOBILIZED MASSES
OF POLLUTION AND PRECIP [TATES
~HD KEFCRTING OF RELEASES DF MASSIVE FORMS OF THIS METAL
KEQUIRED UNGER CERCLA SUPEREUND NOTIEICATION 40CER3I02 [F
DIAMETER OF PIECES EELEASED IS EQUAL TO OR EXEEEDS l0@
MICRONETERS t0.004 INCHES)

IASTE
THIS ATERTAL LISTED AS HAZARDOUS SUBSTANCE, AS DEFINED IN SECTION

-
'\.i UE_THE CONBRENENS R ALBRLS, A
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49CFR172,101 HAZARDOUS MATERIALS TABLE

FLAMHABLE SOLID

DEPARTHENT OF TRANSPORTATION LABELING REQUTREMENTS
45CER172.101 (SUBJECY YO ADDITIONAL LABELING REGUIREKENIS OF
4XER173. 400

FLAKNABLE SOLID

Ak AAARELA AR AR IR ARARAAAAAARSARARE AR ARAAAARARIARAAR AR Ak Ak Ak

INYERGOVERMMENTAL RARITIHE ORGANYIATION HAZARD CLASS -
49CFRI72.102 OPTICHAL HAZARDOUS KATERIALS TASLE

CLASS 4, 2-SPONTANEOUSLY CONBUSTIBLE

INSERGCVERMNENTAL MARITIHE ORGANIZATION LABELING SPECIZICATIONS EOR
DOKESTIC AND EXPORY SHIPMENTS
39CIR172.102

SPONTANEOUSLY COMBUSTIRLE

RhRAKAKAAREARAR KSRk AR AR Ak fAkAARAARARI AR RAAKAEAREEREARAKE AR A S bk AR

FOLLOWING IRFORMATION EROM BUREAU OF EXPLOSIVES 'EHERGENCY HAWDLING OF
HAZAKDOUS MATERIALS':

IF MATERIAL ON FIRE OR INVOLVED IN FIRE:
% EXTINGUISH EIRE USING AGENT SUITABLE EOR TYPE OF SURROUNDING EIRE
(MATERIAL ITSELE DOES NOT BURN OF BURNS WITH DIEFICULTY)

Tf WATERIAL IS MOT ON EIRE AMD IS NOT INVOLVED IN PINE.
& KEEP MATERIAL OUT OF WATER SOURCES adD SEWERS
& BUILD DIKES I CONTAIN FLOW AS NECES3ARY

-

PERSONNEL PROTECYION:

% KEEP UPWIND

& WEAR BOOYS, PROTECTIVE GLOVES AND GAS TIGHT GOGGLES

k AVOTD BREATHING DUST/VAPORS/EUMES EROW MATERIAL

& YASH AMAY ANY WATERIALS WHICH AAY HAYE CONTACIED THE BG0Y NITH
COPTOUS AnOUNTS OF UATER O SDAP AN WATER

LAND ZPILL:
k 016G A FIT, POND, LAGOON OR HOLDIMG AREA TO CONTAIN LIOUID OK SOLID
BATERIAL

& CUVER SOLIDS ®ITW A PLASTIC SHEET 10 PREVENT DISSOLVING IN RAIN OR
FIREEIGHT ING WATER

UATER SPILL:

% USE NATURAL DEEP WATER POCKETS, EXCAVATED LAGDONS,
OR SAND BAG BARRIERS T0 TRAP MATERIAL AT BOTTOM '

& [E DISSOLVED, APPLY AUTIVATED CARBON AT 10 TINES SPILLED §
AMOUNT AT 10OPPH OR GREATER CONCENIRAIION .

& REMOVE TRAPPED HATERIAL WITH SUCTION HOSES

& USE MECHANICAL DREDGES OR LIFYS 10 KEMOVE IMMOBILIZED MASSES
fAF POLLUTION AND PRECIPIYAIES

~NO REPORTING OF RELEASES OF MASSIVE FORMS OF THIS METAL

REQUIRED UNUER CERCLA SUPEREUND NOTIEICATION 4GCER3V2 IE

DIAMETER OF PIECES RELEASED IS EQUAL TO OR EXCEEDS 100

KICROMETERS (0,004 INCHED

SHE- BN TR WS AR SN Bl enkoBEe ER BN 5 PR SR AN - S ...

VASTE
l THIS WATERIAL LISTED AS HATARDOUS SUBSTANCE, AS DEFINED TN SECTION. . .. ... . _ .
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EOLLOWINGS

& EEDERAL WATER POLLUTION CONTROL ACT (FWPCA) SECTION J1{BXM2)(A)

4 SOLID WASTE BISPOSAL ACT SECTION 3001

£ CLEAN WATER ACT (CNA) SECYION 307(A)

& CLEAN AIR ACT (CAA) SECTION 112

 T0XIC SUBSTANCES CONTROL ACT (ISCA) SECTION 7

% CONPREMENSIVE ENVIROHNENTAL BESPONSE. COMPENSATION, aNG LIABILITY
ACT (CERCLA) SECTION 102

EPA H#AZARDOUS WASIE MURBER DOG1
IGHITASLE WASTZ

40CERT60 HAZARDOUS WASTE HAMAGEMENT SYSTEM: GEMERAL

PROVIDES DEFINITIONS OF JERKS, GENERAL STANDAKDS, “ND VERYIEW
INEORMATION APPLICABLE IO 40CER PARIS 260-263

40CER26] IDEMTIFICATION AMD LISTING OF WAZARTOUS WASTE

IDENTIFIES THOSE SOLID WASTES WHICH ARE SUBIECT 10 REGULATION AS
HAZARDRUS WASTES UNDER 40CER PARIS 262-265, 170, 271, AND 124 anD WHICH
ARE SUBJECT T0 THE NOTIFICATION REQUIREWENTS OF SECTION 3010 OF THE
REGOURCE CONSERVATION AND RECOVERY ACT (RCRA) AND IDENTIFIES GNLY SOME
gg ;EEAHRTERIALS WHICH ARE HAZARDOUS WASIES UNDER SECTIONS 3007 AMD 7003

R

40CERZ6C  STANDARDS APPLICABLE IO GENERATORS OF MAZARDOUS W#AST

ESTABLISHES STANDAKDS FOR GENERATORS OF HAZARDOUS WASTE

40CFRI63 STANDARDS APPLICABLE 70 TRANSPORIERS OF HAZARDOUS WASTE

ESTABLISHES STANDARDS WHICH AFPLY TO PERSONS TRANSPORTING HAZARDAUS
WASTE WITHIN YME oNITED STAIES IF THE TRAMSEORTATION KEGUIRES & MANIFEST
UNDER 40CFE 32

A0CER264  STANDARDS FOR OWNERS AND OPERATORS OF HAZARDGUS WASTE
TREATHENT, STORASE, oMU [ISFQSAL FACILITIES

ESTABLISHES MINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCESTAELE
HANAGEMENT OF HAZARDOUS WASTE

A0CER26T IHTERIM SIATUS STANDARDS EOR OWNERS AND OPERATGRS OF HMAIARDOUS
WASTE TREATHENT, STORAGE, AND DISPOSAL EACILITIES

ESTABL ISHES NINIMUM NATIONAL STANDARDS WHICH DEFINE THE ACCEFTABLE
KANAGENENT OF HAZARDOUS WASTE DURING TME PERIOD OF INTERIM STATUS

JO0UERI67  INTERIM SYANDARDS EOR OUNERS AND OPERATORS OF NEW HAZARDOUS
WASTE LAND DISPOSAL FACILITIES

ESTABLISHES NININUK NATIONAL STANDARDS TMAT LEFINE THE ACCEPTARLE
HANAGEMENT OF WAZAKDOUS WASTE IOk NEW LAND LI3POSAL EACILITIES

B TA1C) 11, T,

40CER270 EPA ADMINISIERED PERMIT PROGRAMS: THE HAZARDOUS WASTE PERAIT ‘
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ESTABL ISMES PROVISIONS F0P {HE HAZARDOUS UASTE PERMIT PROSRAM UNDER
SUBTITLE C OF THE SOLID WASTE DIS"0SAL ACT, AS AMENDED BY THE SESOURCE
CONSERVATION AND RECOVERY &0Y

CAS MAMEER
7440-02-0

REGISTRY YOXIC CHEKICALS NUKBER
0R3950060

BULLETIHS

' SPECTAL INFORNATION

TYPE WHAT INEORMATION YOU REQUIVE

/BLL/, SPECIEIC INEURMATION (BY 4-LETTER COWMAND, -HELP/, OB /NONE/.
HONE

HICKEL - A0 MORE MI13 IN 0ATABASE.

ENTER NAKE, KEYWGRD, STHPION, STLA, wAMELIST, «ELP, Ok GUIT.
auit

ENTER WHICH OHS SERVICE %0 WISH 70 ACCESS:

IF YOU WISH TO ACCESS HAZARLLINE, TYFT HAZARD/

[ YU «ISH T0 ACCESS ENVINONMENTAL HEALTH ~EWS. TYPT /EMN/
IF 13U WISH T0 ACCESS WATERIAL SAZETY DAT4 SHEET. IVPE 4505/
TE YOV WISH T EXIT THE SYSTEM. TYPE - LOGOFE/

PEESS RETURN AFTER THIS COMMAND AND EVERY COMMEND,

R

LORCEE

LOGAED OFF LIME & 02 DATE = 26,0735 TIME = [9-26-30
LOGOFE COMPLETED - 5O0DBYE FGF wowren
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Occupational Health Guideline for
Pentachiorophenol

This uideline is intended as a source of information for

. e, Employes, phystelans, industeal hygienisss,
and other oceupational health professionals who thay
have & need for such information. It does not atempc 1o
present all data; rather, it presents pertinent information
and data in suramary form.

SUBSTANCE IDENTIFICATION

* Formula: C.CLOH

* Synonyms: PCP; penta

* Appearance and odor: Light brown solid with 2
pungent ador when hot.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for pentachlorophenol is
0.5 milligram of pentachlorophenol per cubic meter of
air (mg/m*) averaged over an eight-hour work shift.

HEALTH HAZARD INFORMATION

* Routes of exposure .
Pentachlorophenol can affect the body if it is inhaled, if
it comes in contact with the eyes or skin, or 1f i 15
swallowed. It may enter the body through the skin.
» Effects of overexposure

Exposufe to pentachlorophenol may cause irritation of
the eves and fespiratory tract. Bronchitis has been
reported to oceur. Systemic effects from enher a large
€xposure or repeated smaller exposures include weak.
ness, loss of appetite, nausea, vomiting, shortness of
breath, chest pain, excessive sweating, headache, and
dizziness. In fatal cases the temperature is often very
high and death may cecur as early as three hours afrer
the onset of symptoms. The risk of serious intoxication
is greater in hot weather. Persons with decreased liver
or kidney functions are more susceptible to poisoning
from this chemical, Repeated exposure to pentichioro-
phenol may causs an acne-Jike skin rash and liver

- movetoxie thak pentacklotophsnal,

* Reporting signs and Sympeois:
A physician should be contacted if anyone develops any

signs or symptoms and suspects that they are caused by-

exposure to pentachlorophenol.

* Recommended medicg surveillance :
The following medical procedures shouid be made
available to each employee who is exposed to pentach-
lorophenol at potentially hazardous levels:

1. Initial Medical Examination:

-~ 4 complete history and physical exami: ation: The
PUrpose 1s 1o detect pre-existing conditions thar might
piace the exposed employee ac increased nsk, and to
establish a baseline for future heaith monionng. Exami.
nation of the cardiovascylar system, eyes, uppef respira-
tory tract, liver, and kidneys should be strassed. The
skin should be examined for evidence of chronte disor-
ders. Analysis of the urtne for pentachlorophenot may
be helpful i estimating the extént of absorption.

2. Periodic Medicql Eramination: The aforementioned
medical ¢xaminations should be repeited on an annual
basis.

* Summary of toxicology

Pentachlorapheno) dust and mist cause naton of the
¢yesand upper resprratory tract, absorption resuits in an
increase in metabolic rate and hyperpyrexia. prolongad
Skin €XpOsure causes an acneform dermans, Human
gxposure to dust or mist CONCentrations greater than |

mg/m* causes pain 1n the nose and throat, vigleny

Sneezing, and cough; 0.3 mg/m? may cause some nose

Ieritation; persons acchimared to pentachlorophenal can
tolerate concentrations up to 2.4 mg/m?. Pentachioro-
phenal readily penetrates the skin; systemie Intoxication
is cumulative and has been fatal. Intoxication 1§ charac-
terized by weakness. anoreyia, weight loss, ang profuse
sweaung; there also may be headache, dizziness, nausea,
vomiting, dyspnea, and chest pan. In fatal cases. (he
body temperature 55 frequently extremely high and

These

U.5. DEPARTMENT OF HEALTM AND HUMAMN SERVICES
Pyblic Hagith Sarvice Cantars (tor Oisazse Contral
Natonal Insttuts for Occupational Salaty ang Heaith
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fe-cammendahons reflact good industnal hygiene and madical surveiiiane,
assisl in achievny an effective occupatianal heaith pragram. Howaever, they may
with all requiremanis of OSHA Tegulations.

@ practicas and their impiementanan will
not be sufficiant to achievs comphance

U.S. DEPARTMENT QF LABOR
Qceupatonal Safety ang Health Admirisvatan

SGmErcHl pentichisrophenct may be con.
taminaied with dioxin compuounds which are much




dezth has occurred 45 early as 3 hours after the onser of properties.

dimng Kot weather: persons wirh impured liver or MONITGRING AND MEASUREMENT
Lidmey function are more susceptible to the effects of PHQCEBURES ‘

pemtachlorophenol. The dys, mist, and vapor cause eye

ferisation, Fm!anged exposure of workers has caused an * Genera! ‘ .

seneform dermatitis: 10 workers engaged in production Measuremans (5 determing employee exposure arg bsse
of pentachlorophenct for 5 to 10 months devaloped 3 taken so that the average eighi-hogr exposure is baseqd
widely disseminated syin eruption characterized by  on a single eight-hoy
small and large furuncles, brown pigmentation, and Samples. Several shiol
some cicatrization; 7 wuorkers alag Hevelopad severy - Dinuees) may s by il - 15 determin
~bronchitis aff bt | Worker sl showed signs of exten. xposure level. Ajr samplas shoyj,

sive acne more than a year after cessation of exposure,  employees braathing 26ma fair thar woyly Mmost neatly
ang 4 siifl campleined of Brotichs, On the skin,  represent that inhaled by the emplayee),
olutions of pentachlorophenol ag dilwte ag 14 Miay ¢ Method
Cause irritation if conrace 18 repeated or prolonged. An analytical method for

NIOSH i, 1 of Analytical ; ¢
. CHEMICAL AND PHYSICAL PROPEQTIES rorg ¥ anual of Analyrieq Methods, 3nd Ed, Val. 4,

ailable from the Governmen; Printing Office,

) Washingian, D.C. 20403 (GPO Ng 017-033-00317 3)
¢ Physical dsts ! 1 . o
] .{,mlecufar weight: 266.3 ¢ GIeason. M. h Gosselin, R. E. Hodge, H. ¢, and
2. Boiling point (360 o Hg): 311 € (92 F) (decom. Smith. R p.. Climeal Toxrcnlogy of Commereig) Produces
poses) {drd ed ), Williasus and Wilking, Baltimore, 1969,

3. Specific gravity (water = 1) 2.0

4. Vapor densuty (air = { a boiling point of pentach.
lorephenol): Nog applicabie

5. Melting paine: 182 — 190 C (360 -- 374 F)

RESPIRATORS

engineenng controls be used o redyce envirenmenta)

6. Vapor pressure at 20 C (68 F): 0.60017 mm Hg Concentrations to the permissible exposyre level, How.

7. Solubility in water, 8/100 g water at 20 C (68 F): ever, there are some erceptions where resprrators may

0.002 be used to control exposure Respirators mayv be used

8. Evaporaton rate (butyl acetate = 1): Not applica- when engineening and Work practice congrolg are not

ble technically feasible, when such contrgls are in the
* Reactivity

1. Condiions contributing to instability: Nose,

2. Incompaubilines: Centact with strong oxidizers
may cause fires and exptosions.

3. Hazardous decomposition products: Toxic gases
and vapors (such as hydrogen chloride, chlorinated are those that have been approved by the Min Safety
phenols, and carbon monoxide) may be released when
pentachlorophenol decomposes.

4. Special precautgns: None,
¢ Flammability

* Inaddition 1o FESpirator selection, a complete respira.

1. Not combustl'ble tory protection Program should be insturyted which
* Werning properties includes regular tramin maintenance,
. - 3 ' ' l

l. Odor Threshold: The AIHA Hygienic Guide states 8 rspection,

. cleaning, and evaluation,
that pentachloropheno! has s characterisue odor. No

quantitative information is available, however, concern.

P e i o s sl o PERSONAL PROTECTIVE EQUIPMENT

2. Irritation Levels: The Documentanon of 1117 * Emplovees should be Provided with ang required 1o
states that “dusts are particularly Irntating o the eyes use impervicus clothing, Bloves, face shiejds (eight.inch
and n0se, in concentrations Eppreciably greater than | minimum), and other APpropriate protecrys clothing
mg/m?, but some irnitation of the nose may occur at 0.3 NECEssary 16 prevent any POssibility of skin contace with
mg/m?. Hardened workers can tolerate up to 2.4 my/ p;machiorophenol or liquids containing peniachlore
mar phenol.

3. Evaluation of Warning Propertics. _Through its * If employess clothing has hag &Ny possibility of
irritant  &ffects, pentachlorophencl can be detected being centaminated with pentachlotophenc) or liquids
within three times of the permissible exposure limit. For containing pentachloropheng), employees  should
the purposes of this guideline, therefore, pentachioro- change into uncontaminated clothing befors leaving the
phenol is treated as a mateniy) with good warning work premses,

2 Pentachlorophenol Septambar 1978
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s Clothing which has had any possibility of being
contamialed with pentac.dorapnenal should be placed
in closed containers for storage unti' it can be discarded
or until provision is made for the temoval of pentach-
torophenol from the clothing. If the clothing is 1o be
laundered or otherwise cleaned to remove the peatach.
lorophenol, the person performing the operation should
be informed of pentachloraphienc!’s hazardous oroper-
ties.

¢ Where there i3 any possibility of exposure of a.

- siployse’s Bady & ﬁtmach!‘mphemt ot liguidy ¢on-

taining peatachloropheadsl, facilities for quick drench-
fng of vhe Sody should b provided within the immedi.
ate work area for emergency use.

+ Non-impervinus clothing which bscomes contami-
nated with pentachlorophenol should be removed im-
mediately and not rewomn uatil the pantachlorophenct
is remaved from the clothing.

+ Employees should be provided with and required to
use dust- and splash.proof safety goggles where there is
any possibility of pantachlorophenc! or liquids contain-
ing pentachlorophenol contacting the eyes.

¢« Where there is any possibnlity that employees’ eves
may be exposed to pentachlorophenol of liquids con-
taining pentachlorophencl, an eye-wash fountamn
should be provided within the immediate work area for
emefgency use,

SANITATION

+ Skin that becomes contaminated with pentachloto-
phenel should be immediately washed or showered
with soap or muid detergent and water to remove any
pentachlorophenol,

+ Workers subject to skin contact with pentachloro-
phenol or liquids containing pentachlorophenol should
wash with so0ap or mild detergent and water any areas
of the body which may have contacted pentachioro-
phenol at the end of each work day.

« Eating and smoking should not be permitted in areas
where pentachioraphenol or liquids contlaining pen-
tachlorophencl are handled, processed, or stored.

¢ Employees who handle pentachlorophenol or liquids
containing pentachlorophenol should wash their hands
thoroughly with soap or mild detergent and water
before esting, smoking, or using toilet facilities,

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposute to pentachlorophenol may oceur and
control methods which may be effective in each case:

Septernber 1578

Operation Controls

" Formulalion of Process enclosure;
praservatives, local exhaus!
pasgticides, and venttaion; personal
fungicides protective equiprment
Application as a Personal protestive
presarva’ 3 for wood. equipment
starch, wnt, aghasves,
lpather, latex, and oils;
uaerin slimeaigiy
control; use 88 &
pexticids, harpisigs, and

st.84 covrol agent

Manufacture of
pentachloraphenct

Process snclosure;
locatl exbaust
ventiation; personal
proteclive equipment

EMERGENCY FIRST AlD PROCEDURES

In the event of an emergency, insttute first aid proce-
dutes and send for first aid or medical assistance.
« Eye Exposure

If pentachlorophenol or liquids containing pentachloro-
phenol get into the eyes, wash eyes immediately with
large amounts of water, lifting the lower and upper hids
occasionally. Get medical attent;on immediately. Con-
tact lenses should not be worn when working with this
themical,

¢ Skin Exposute

If pentachicrophenol or liquids containing pentachioro-
phenol get on the skin, immediately wash the contami-
nated skin using soap or mild detérgent and water. If
pentachlorophenol or liquids contaiming pentachloro-
phenot penctraie through the clothing, remove the
clothing immediately and wash the skin using soap or
mild detergent and water. If irnation 1s present afier
washing, get medical attention.

¢ Breathing

If a person breathes in large amounts of pentachloro.
phenol, move the exposed person 1o fresh air at once. If
breathing has stopped, perform artificial respirauon,
Keep the affected person warm and at rest. Get medical
aitention as soon as possible.

* Swallowing

When pentachloropheroi or liquids conaimng pentach-
lorophenol have been swallowed and the person is
conscious, give the person large quantities of water
immediately. Alter the water has been swaliowed, try
to get the person to vomit by having him touch the back
of his throat wuh his {inger. Do not make an uncon-
scious person vomit. Get medical atiention immediate.
ly.

* Rescue

Move the affected person from the hazardous exposure.
{f the exposed person has been overcome, ao. 'y tome-
one eise and put into effect the established emergency

Phacimshlaauotbe et 2
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rescus procedures. Do not become a casvalty. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
afises.

SPILL AND DISPOSAL PROCEDURES

¢ Per.ons not wearing protective equipment and cloth-
ing shauld be restricted from areas of spills unti cleanup
has been conrpleted.

¢ I pentachlorophenol is spilled, the following staps 7

}. Ventilase areaof spill.

oo e GiEEk apitled -martesial -in-the- most eonveitent-and:

safe manner and depast in ssaled containgrs for raclama.
tion or for disposal in 4 secured sanitary landfill. Liguid
comaning pentachiorophenol should be absotbed in
vermiculite, dry sand, earth, or 4 similar material.
* Waste disposal method:

Pentachlorophenol may be disposed of in sealed con-.
tainers in a secured sanitary landfill,
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the TLV 01 05 mgrm s beireved IOow enough to mim.
mirze the incidence of ChIFrACnE and DIevent $eious Ny
o e hver. However, im viaw of the r1act thal hespauc
chanaes A rals resulled from 14) et -hour exposures at
T4 mgomd gl 3 muxiuré O pentd- and hevachiorona-
phrhaiengs® the margin of satety of the O 5 mg/mobwril Tor
pentachigronaphthatene mav be rather small Al [his hime,
a §$TEL 0. 2 mgsmi s suggested
Retferences:

1. won Oettingen, WF: The Haiagesared Hvdracabons, Thew

Forroure & Pateriigt Dengars, Puliie vradlin Sevnce Pob. 2454

o. 33 (1955

L Coner, LH.: JA M4 123273 (194

. Annual Report of the Chiet Inspector or Factores 1or 1919, p
87. H M $§ O London (1910

4. Drinker, CK., Warren, M.E,, Beanett. GA: | Ind =y & Tox
19263 (19371

5. Beuarwtt, &.A., Drinker, C.K., Warren, ALF.: g 2097 1918}
6. Drinkes, CK. ivd 2155 (1939}
7. Bell, W.B.: Ver Med. 43135 (1951
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PENTACHLOROPHENOL '

PCP; Chem-Tol; Permacide: Penta; Santophen 20;
Dowicide 7

C=ClO
Sirh

TLY. 0.5 mgrmd
STEL 1.5 mg/m!

Fentachforophenat 1s g coloriess, noncombustibie sohd
wilr @ prenonc odor and a pungent tasie, The moiecular
weignt s 265 35 specitic gravity s 1978 ar 20° C and at the
same lemperaryre, the reporfed vaoor pressure of D0001T
me Hgo It s volatile with steam and noncosrosive 1o
merats s metng point 15 190° C with a bothrg pomnt o1
3162 C The compounc s solubie in water 1o the extent ot
14 gom a1 20° C it sofutlilv .0 orgamce sohents depends
greal'v on the nature of the soiveni Bareiv solubite in al-
kares pentachioropneno: 15 most soiuble 0 mathvi alco-
hot

TS A CONNAlt herbrcige, 1URgICIde WOOT presenatne
ang mMoHuscIc ae

Tre most mponant ertect ot PCP nnaiation s acute
DOSONING CENter ng it The Grouldlory sysiem with accom.
parv iy beart Tdilure Kehoe et arY found no evidence ot
chromic coisom™ing 0 rabbits The smatlesi lethal intrave-
agus dose was 12 mg kg, The compound peneteates ihe
skar redany Phvaglogic imury 1s maniv vascular with beart
tutyre Ingusingl wglene expernence shows that PCP ang
s sOthum salt are capabie of inouding discomton and lo-
Cal 35 well a8 svstermig ettects. Dusts are pa-tculany rntat-
ing ta the eves and nase n concentrations greater than |
mg-md 1 Some entation Of (he nose may occur at 03
mgsme B Hargened workers can  tolerate up o 2.4
g/ PCP oy higniv poisonous with 3 wide range ot
acute aCLon bul no pronounced cumulative properties It
has peen demonstratediy that dermal penetrabaon s the
most dangerous pathway of PCP exposure. The acute gas-
te LDy s 1Or muce and ats are 130 and 184 meskg re-
spectively 1 The dermal LDy 0 rats 15 %6 mgrke. The inna-

oM
8 /l ¢l
o
C‘/V'cr
cl

lation LDy tor rats 15 335 mg/m? and *or mice 225 mg-mi
The rat embirvo was shown Lo be most susceptibie o the
toxic ertects ol PCP duning the eariv phases ot organcigen-
esis 4 The world iterature reveals anout 51 cases ¢t PCP
POISCMISE Tram IS use as 3 ;\erbnc-de, moilusc c:ge orf
vood preservatne of which 30 out of 51 resgired in
death 5 The suniivors of PCP intoxecation sutfer w.in ime
PATMEnis it auleromic funcuon, circulation. visuat dam-
age and an acute vpe ot scotoma» Other damage nciugd-
ed scute mflammaton of the comunctiva ang char-
actenisucallv  shaped carneal opacity, corneal ~umbe
ness and §1gnt mvanags B Grher suimploms Invoeive eicess
SIvE swedling, [achvCardid, LachypRea, respiratory osiress,
hepdatic enlargement and metabolic acdasis

The 05 mg. i TiL ang the 5TEL o* 15 mg ™ are ge-
(ved by anaogy with other ComMpPOuUnds OF SIMIar achon
and toxiCity 1 agdihian 1o the specitic avanaple 1oy,
tuon Thev are beneved (0w GROUgH 10 BrEvent VasC .47 -
Jurv
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2184 PHENANTHRA-ACENAPHTHENE

SYNS:
TBOAMYL PHENYLAMINGACE-
TATE HYDROCHLORIDE

FHENYLAMINGACETIC ACID 150-
AMYL ESTER HYDROCHLORIDE
WOPENTYL-2-PHEMVLGLYCINATE . 1-2-PHENVLGLYCINISOAMYL -
HYDROCHLORIDE ASTERHYDROCHLORID (sz-@
I METHYLAUTYL ALPHA-AMING- MAN)
BENZENBACETATE HYDRO-
CHLORIDE {£)-

00091

TOXICITY DATA: 32 CODEN:
* ey LSS0 2600 My © PHARAT 3274978
ipr-ous LGSO 413 mg/kg PHARAT 10,765,715

iva-mus LD30: 7 mp/kg PHARAT 33,749,78

THR: HIGH ipt, iva; MOD orl.
Disaster Hazard: When heated to decomp it emits very
tox fumes of CI” and NO,.

PHENANTHRA-ACENAPHTHENE

CAS RN: 7258915 NIOSH #: QI 9460000
mf: ngHm; mw: 304.40

SYN: 4.5-DIHYDRO-NAPHTHA( ], 2K} ACHPHENANTHRYLENE

TOXICITY DATA: 3 CODEN:

skn-mus TDLo: 1250 mg/kp/ PRLBA4 [17,318,35
SZW.LIETA

THR: An exper ETA via skn in mus.

Disaster Hazard: When heated to decomp it emits acrid
stoke and fumes,

PHENANTHRENE

CAS RN: 85018
mr: CuHm; mw: 178.24

Solid or monoclinie crystals. mp: 100°, op: 339°, d: 1.179
@ 25°, vap. press: | mm @ 118.3°, vap. d: 6.14. Insol
in water; sol in C35; benzene, hot alcohol; very sol in
ether.

NIOSH #: SF 7175000

SYN: PHENANTHREN (GERMAN)

TOXICITY DATA: 3
dnd-sai*spr 3 pm/L

dnd-sai‘tes 5 ugs |H-C
dnd-ham-kdy 5 mgsL

mma-sat 100 ugs/plate
dind-ham:for 5 mg/L/24H
cyt-ham:ing 40 mg/L 27H
sce-ham-ipr 900 mg/kg/24H
sce-kam for 10 umolsL

skn-mus TDLo: 71 mg/kg:NEQ
skrt-mus TD:22 gmskg/10W-1:ETA
ari-mus LD50: 706 mg/kg
ivn-mus LD3S0: %6 mgrkg

CODEN:
BIPMAA $477.67
BIJCAK 110,159.68
BCPCASG 20129771
APSXAS 17,189,80
BCPCAG 20,1297,71
MUREAV 66,277.79
MUREAV 66,65,79
INCIAM 58,1635,77
INCIAM 350,1717,73
BICAAL 10,363,56
HYSAAV 29,1964
CSENX* NX#u00190

“NIOSH Manual of Analytical Methods™ VOL 1t 206,
Reported in EPA TSCA Inventory, 1980. EPA TSCA
8(a) Preliminary Assessment Information Proposed
Rule FERREAC 45,13646,80.

THR: MUT data. An exper NEO, EYA. HIGH ivn.
MOD orl. A hmn skn photosensitizer. A slight fire
hazard. .

To Fight Fire: water, foam, COg, dry chemical.

Disasrer Hazard: Whea heated to decomp it emits acrid
smoke and fumes.

000910

: otr-hamt :emb § mg/L

PHENANTHRENE-.‘!,&DIHYDRODIOL

_ NIOSH #: SF 3,
. CHH[g{}ﬁ; mw: 212.26

SYNS:
3,4-DIHYDROMORFHOL 3.¢-ﬁmvnao-3.4-mgu
THRENEDIOL
. TOXICITY DATA: 3 CODEN:
shninus TBLY3S mp/ke ETA CHREAS 19 4069, %

THR: An exper ETA. 3
Disastar Hazard: When heated to decomp it emigg
smoke and fumes.

PHENANTHRENE EPQXIDE ol

NIOSH #: SF 7704008
mf; CHHQO; mw: 192.22 '-“

TOXICITY DATA: CODEN:

CNREAS 32,1391,72
THR: MUT data.

9,10-PHENANTHRENE OXIDE

CAS RN: 58580 NIOSH 3: SF 735200(
mi: C H\40; mw: 194.24 el

> Fe
Coloriess needles; mp: 152°-153°; very slightly sol in Wiz
ter; very sol 1n alc, ether. . -

1ty

SYNS: .
9 1C-EPOXY-Y, 10-DIHY DROPHE- 1A, 92-DIHYDROPHENANTRRO-
NANTHRENE

(9,10-B)OxXIRENE.(9C1) -
PHENANTHRENE-Y,10-".20XIDE .

TOXICITY DATA: 3
mma-sat (00 vg/plate
skn-mus TDLo:40 mg/kg ETA

CODEN:
MUREAV 66,337,79
INCIAM 39.1217,67 °
THR: MUT data. An exper ETA. 4
Disasier Hazard: Wuen heated to decomp ii emits 2
smoke and fumes, '

PHENANTHRENEQUINONT

CAS RN: 84117 NIOSH #: SF 7875000%
mf: Cu}[st; mw: 208,22

Orange needles; d: 1.405 @ 4°, mp: 206.5°-207.5%; bp: A
> 300° subl; very slightly sol in water: sol in hot alc.i8
benzene; slightly sol in ether. il

SYNS:

9.10-PHENANTHRAGUINONE
9, i0-FHENANTHRENEDIONE

TOXICITY DATA: 3

skn.muy TDLo 800 mg/kg/
29W.C:ETA

ipr-mus LDLo: 165 mgrke

9, 10-PHENANTHAENEQUINONE

CODEN:
PIATAS {6.509,40

HBTXAC 5,110,359

Reported in EPA TSCA Inventory, 1980.
THR: An exper ETA. HIGH acute ipr. 'd
Disaster Hazard: When heated to decomp it emits acs

smoke and fumes.
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INTRODUGTION

This guideline.is intended as a source of information for
employass, smployers, physicians, industrial hygienists,
and other oceupational health professionals who may
have a need for such information, It does not attempt 10
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formula: CH,0H

* Synonyms: Carbolic acid, monohydroxybenzene

* Appearance and odor: Coloriess to pink solid or thick
liquid with a characrensie, sweet, larry odor

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for phenol is 5 paris of
phenol per million parts of air (ppm) averaged over an
esght-hour work Lhuft. This may also be expressed as 19
milligrams of phenol per cubic meter of air (mg/m*).
NIOSH has recommended that the permissible expo-
sure limit be changed to 20 mg/m?® averaged over a
weork shift of up to 10 hours per day, 40 hours per week,
with a ceiling of 60 mg/m? averaged over a {S-minute
perrod. The NIOSH Cnitenia Document for Phenol
should be consulted for more detarled information.

HEALTH HAZARD INFORMATION

* Routes of exposure

Phenol can afiect the body if it 1s inhaled, comes in
contact with the eyes or skin, or is swallowed. It may
enter the body through the skin.

* Effects of overexposure

1. Short-term Exposure: Phenol has a marked corrosive
¢ffect on any tissue. When il comes in contact with the
eyes, it may cause severe damage and blindness. On
sontact with the skin, it does not cause pain but causes a
whitening of the exposed area. If the chemical is not
remaved promptly, it may cause a severe burn o

Occupational Heaith Guideline for
Phenol
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systemic poisoning. Systemic effects may occur fom

any route of exposure, especiatly after skin contaer

2. Lomg-rerm Evposurs: Repeatad or prolongad expo.
Sure to phenol may cause chronic pheno} poisoniag,
The symptoms of chronic poisoning include vominng,
difficulty in swallowing, diarchea, lack of appet:te,
headache, fainting, dizziness, dark urine, mental distur-
bances, and Possibly a skin rash. Liver damage and
discoloration of the skin may occur.

3 Reporung Signs and Symptoms: A physician should se
contacted if anyons develops any signs or SYMpIenms
and suspects that they are caused by exposure 1o phenot.
* Recommended medical sutveillance

The following medical procedures should be made
available to each employee who is exposed 1o phenoi at
potentrally hazardouys fevels:

i Initial Medieqt Examinaton:

A complete history and physical examination: The
purpose is to detect pre-existing conditions thag might
-place the exposed empioyee at increased nisk, and 15
establish a baseline for future heaith monitoring. Per-
sons with a tustory of convulsive disorders or abnor-
malities of the skin, respiratory traet, liver, or kidnesys
would be expecied 10 be ar tncreased nsi from expc-
sure. Exam:nation of the liver, kidnevs, and respiratory
tract should be stressad. The skin should be exarimes
for evidence of chrame disorders

~~Urinalysis: Darkcumg of the urine has occurred in
persons exposed 1o phenol afier accidental ingestion or
skin contact, A urinalysis should be performed, inctug.
ing at a minimum specific gravity, albumin, glucose, and
3 microscopic on centrifuged sediment, Uninary phena.

is useful if good indivig ual background leveis are availa-
ble.

These recormendations reflect good industnal hygene and madica Surveilian
assist in achieving an eflective Gccupaticnal heaith program Howaver, the
vath all requirements of OSHA tegulalions.

C

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Juble Heaith Sarice Cantars 1o Disease Contro
Natronal instityta fgr Occupational Salety and Heain
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2. Periodic Medical Examination: The aforemennoned
medical examinations shouid be repeated on an annyal €. Vanor pressure at 20 C (68 ). 0.34 mm Hg )

basis. 7. Solubdity in water, 8/109 g water ag 39 C (68 F}:
* Summazry of taxicalogy . 84

Phenol in the vapor form or in solution i an wrritant to 8. Evaporation rate {butyl scetate = 1): Less than
the eyes, mucous membranes, and skin; system:a absorp- 001

tion causes central nervous system effects as well ag * Resctivity

liver and kidney damage. Sudden collapse 15 character- L. Conditions conttibuting to instability: Heat

istiz of gross overexposure. In animais, prolonged inha- 2. Incompatibilivies: Contact wuh strong oxidizers
lation of the vapor at 30 ts 60 ppm induced resprratory (especaalty calcium hypoehlorite) may cause fires and
diffculty, lung damage, and paralysis. Systemic absorp- explasions. T TR T
tion, by animals . caused..musele ewdtehing ang: severe - 3. Hizatdous “decomposition products: Toxic gases
eonvirisions. There are ag reports of human fatalities S,and vapors (suchk as carbon monoxide) may be releasag
from inhalation “of the vapor, although one case of ¥y fire involving phensi. '

5. Melting pom.. 41 C (10¢ F)

2l
e
i
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SeVere Poisoning has bean reported. Ingestion of lethal
amounts (as little as | g) cause savers butns of the
mouth and throat, marked abdominal pain, eyanoss,

‘muscular weakness, collapse, coma, and death: trermors,

convulsions, or muscle twitching were occasionally
observed But were not severe. A laboratory techniciun
repeatedly exposed to unknown vVapor conc4ntranons
and liquid spilled on the skin developed anorexia,
weight loss, weakness, muscle aches and pain, and dark
urine; duning several months of nonéxposure there wag
grodual improvement in his condition, but after brief
reexposure he suffered an immediate worsening of
symptoms with prompt darkening of the urine and
tendet enlargement of the fiver. Brief intermittent in.
dustnal exposures 1o vapor concentrations of 48 ppm of
phenol (accompanied by 8 ppm of formaldehyde)
caused marked irneation of eyes, nose, znd iheaat.
Concentrated phenol solutions are severely urnitating 1o
the human eye and cause conjuncuival sweilug; the
cornea becomes white and hypesthenc; loss of vision
has occurred in some cases. Soiutions of phenol have a
marked corrosive action on any tissue on contact: on
skin, there is local anesthesia and a white discoloration,
and the area may subsequently become gangrenous;
severe dermatitis will result from contact with dilute
sclutions, and prolonged e€xposure may result in och-
ronosis. In workers making phenol-formaldehyde plas-
tic, the urinary level of total phenol, free plus conjugat-
ed. was proportional to the air concentration of phenol
up to 12.5 mg/m3 of workroom air. Mice were treated
twice weekly for 72 weeks by application of 1 drop of a
10% solution of phenol in benzene 1o the shaved dorsal
skin; after 32 weeks of treatment there were papillomas
in $ of 14 mice, and | fibrosarcoma appeared at 58
weeks. . .. ...

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

1. Molecular weight: 94.11

2. Boiling poiat <760 mm Hg): 182C (359 F)

3. Specific gravuy (water = [). 107 (solid); 1.0$
(liquid)

4. Vapor density (air = 1 at boiling point of phenol):
124

2 Phenol
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ome forms of plastics, rubber, and =oatings. Hot liquig

henol will attack alumin um. magnesium, lead. and zine
metals,

* Flammabiliry

1. Flash point: 719 ¢ {174 F) (¢closed cup)

2. Austorgninon temperature: 1S C (1319 )

3. Flamrmable limirs in air, % by volume. Lower: 1.7,
Upper: 8.6

4. Extinguishant: Alcohol foam, carbon dioxide, dry
chemical
* Warming properties

L. Cdor Threshold: Summer reports that the odor
threshold of phenol is 3 ppny the Manufacturing Chem.
ists Association reports 0.3 ppm: Thienas and Haley
repott S ppm,

2. Irruation Levels: The Documentarion of TLVs
reports that intermittent £Xposures 10 48 ppm phenol
have been observed to produce eye, nose, and throat
irritation. Formaldehyde was also present in this atmos-
phere at 3 concentration of § ppm. The Respirator
Review Commuttee considers the source of the eye
irntation 1o be the g ppm ‘ormaldehyde rather than the
phenol.

3. Evaluation of Warning Properties: Since the odor
threshold of phenol 1 A or below the nermissible
exposure limit, phenol is treated a5 A matenial with good
warning properties.

§ 4. Special precautions: Liquid phenol will attack

MONITORING AND MEASUREMENT
PROCEDURES

on a single eight-hour sample or or 1wo four-hour
samples. Several short-time interval samples {up to 30
minutes) may 2150 be used lo determing the average
exposure fevel. A samples should be takes i the
employee's brealhang zone (air that would mgy nearly
fepresent that inhajeg by the employee).

* Ceiling Evaluation

Measurements 1o determine employee ceihing exposure
are best taken during peniods of maximum expected
airbarne concentranons of phenol. Each measurement
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should consist of a fifteen (13) minute sample or sertes of
consecutive samples totalling fifieen (15) mnutes in the
employee’s breathing zone (air that would most nearly
represent that inhaled by the employee). A minimum of
three (3) measurements should be taken on one work
shift and the highest of all measurements taken is an
esnimate of the employee’s exposure.

+ Method

Sampling and analvses may be performed by collechan
of phenol in s bubbler contating sodiwum hydroude,
folfowed by treatment with sulfunc acid, and gas chro-
matographic analysis. Also. detector tubes cerified by
NIOSH under 42 CFR Part 84 or other dirgct-reading
davices calibrated to measure phanol may be used. An .
analytical method for phenol 1 in the NTOSH Manual of

5.C. 10302 (G PO No. 017.033-0036%-0).

-

RESPIRATORS

¢« Good industrial hygrene practices recommend that
engimeerng controls be used 10 reduce environmental
concentrations (o the permissible exposure level. How.
ever, there are some excepnons where respirators may
be used to control exposure. Respirators may be used
when engineenng and work praciice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need 10
be supplemented. Respirators may also be used for
operations which require eniry into tanks or closed
vessels, and In emergency situations. [ the use of
respirators is necessary, the only resprrators permitted
are those that have been approved by the Mine Safery
and Health Admunistraton (formerly Muung Enforce-
men* and Safety Admimstration) or by the Nanonai
Instizut- 7 ¢ Occupauonal Safety ang b oealth,

+ In addit.on 1o respirator selection,’a compiete respura-
tory protection program shouid be instututed which
inciudes regular trainng, maintenance, inspection,
cleaning, and evaliuation.

PERSONAL PROTECTIVE EQUIPMENT

¢ Embpicyees should be provided with and required to
use mpervious clothing, gloves, face shields (eight-inch
minwmum), and other appropriate protective clothung
necessary to prevent any possibility of skin contact with
sofid or liqmd phenol or liquids contaiming phenol.
o Il employees’ clothing has had any possibiity of
beirg contaminated with solid or liquid pheno! or
liquids contaming phencl, employees should change
into wncontaminated clothing before leaving the work
premises.

» Clothing which has had any pessiblity of being
contaminated with solid or liquid phenol or hiquds
contaming phenol should be piaced in closed containers
for storage unul 1t ¢can be discarded or until provision s

L
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Analyticel Methods, 2nd Ed.. Vol 6, 1980, available gy
from the Government Prinung Office. Washingion, &

=

made for the removal of phenol from the clothing If the
clothing 15 10 be laundered or otherwise cleaned.tc
" remove the phenol. the person performing the ope--
ation should be nformed of phenol’s hazardous prover.
hies. '
* Where there is any possibility of exposure of an
employee’s body to solid or liquid phenol or liquids
containing phenol. facilities for quick drenching of she
bady should be provided within the immediate work
area for emergency use.
¢ Non-mpervious clothing which becomes contami.
nated with phenol should be removed immediately and

[ ROt reworn until the phenol is remaved from the

clothing.

¢ Employees shouid be provided with and required 1o
us¢ dust- and splash-proof safety goggles where there s
any possibility of selid or liqud phernol or hquids
containing phenol contacting the eyes,

¢ Where thete 15 any possibibity that employees” eves
may be expised to sobd or Lgquwd phenot or higuids
containing phenol. an e¢ye-wash fountam should be

provided within the immediate work area for emergen.
Cy use.

SANITATION

+ Skin thal becomes contaminatad with phenol shoyld
be immediarely washed or showered with soap or miid
detergent and water to remove any phenol.

¢ Any clothiag which becomes wet with liguid phenol
or liquids contuming phenol should be removed imme-
diatzly and not rewaorn until the phenol is removed from
the clothing.

* Eating and smoking should not be permutted in areas

‘where solid or haud phenal or liquds contaning

phenol are handled. processed, or stared.

¢ Employees who handle sohd or hquid phenct ar
liquids contaiming phenol should wash their hands thoy-
oughly with s0ap or mild detergent and water before

- cating, smoking, or using toilet facthes.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure t1c phenol may occur and conerol
methods which may be effective in 2ach case:

COperation Controls

Application and cunng
of bonding resin in
plywood manufacture;
apphcation and cunag
of malding resins m
manulacture of molded
articles, such as

Process enciosure,
iocal exhaust
ventlation; personai
prateclive equipment

000913
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etectneal apphances,
automotive parts,
faundry sand molda,
and utansd handias;
manufacture of inction
matgnals, bondead
abraswes, coatad
asbrasves, wood patticle
bosard, and insulavon
matensls

Usé in industnal
coaungs in drum and
can linings, mitk and
baer-processing
equipment, water tanks
and air-conditioning
aquipment, decoratwve
larminales, and textile
coalings

Use in synthesis of
thermosetting phengic
tesing, epoxy,
potycarbonate,
phengxy, and
polysulfone, synthesis
of aprolactam lor use in
nylon & fibers, plastcs,
ang hims

Use in synthess of
agricuiturat chemicals
and interrried:ates,
synthesis of
pharmaceuticals, rubber
and plastc plasticizers,
antioxdanrts, cunng
agents, and
intermed:ates

Lise in synthesis of
stabilizers end
preservatives for dyes,
periumes. anc
funqicices

Use dunng soivert
refining of lubnication ol
and wax; use in
synihasis of additives
for gasohine and
lubneatng fluds and
intermadiates

4 Phanol

Process enciosurs;
locat exhaust
vantilgtion; parsonal
protective aquipment

Process enclosure;
locat exhaust
ventiation; personal
protective equipmeant

Process ensiosure;
local exhaust
yantjation, persenat
projective equipment

Protess enclosure,
foca! exhaust
ventlation; personal
ptotective equipment

Process enclosure;
iocal exhaust
ventilation; parsonal
protective equipment

Use in synthesis of Process enclosure;
intarmediates n local exhaust
polyestar production; ventlathon; parsonal
production of corrasion- protecuve equipment
ragistant polyester and

polyester polyols: use in

synthesis of dye

imermediates

Use in synitigms of ~ Process ancloswe;
gurface-active agents S local exhaust

and detergant o vanflstion; parsonat
intarmediates; in o protective aquigment
gyniiess of explosives o

Lse in manufacture of = PFrocess enclosure;
disinfectant agems and ncal exhaust

prodycts for industnal

ventiation; personal
and household use

profective equmment
Use in synthesis of

synthelic cresols and
xylenals

Process enclosure;
local exhaust
ventliaicn, persgnal
protective eguipmant

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, insututa first aid proce-
dures and send foe ficst ard or medical assistance.
s Eye Exposure .

Hf sohd or hauid phenol of liguids containing phenol get
into the cyes, wash eyes immediately with large
amounts of water, hfting the lower and upper hds
occasionally. Get medical attention immediately. Con-
tact lenses should not be worn when working with ths
chemical.

* Skin Exposure

If solid or hquid phencl or liguids containing phenol get
on the skin, promptly wash the contaminated skin using
soap ot mild detergent and water. If solid or liquid
phenoi or liquids containing phenal penetrate through
the clothing, remove the clothing immediately and
wash the skin using, soap ot mild detergent and water.
Get medical attention immediately.

» Breathing

If a person breathes in large amcunts of phenol, move
the exposed person to fresh air at once. If breathing has
stopped. perform aruficaal respiration. Keep the affect:
¢d person warm and at rest. Get medical attention as
soon as possible.

s Swallowing

When sohd or liquid phenol or ligwds containing
phenot have been swallowed and the person is con.
scrous, give the person large quannities of water immedi-
ately. After the water has been swallowed, try to get the
pessan to vomut by having him touch the back of his
throat with his finger. Do not make an unconscious
nerson voout. Get medical attention immediately.

Septamber 1078
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¢ Rescoe

Move the affected person f.om the hazardous esposure.
If the exposed person has been overcome, notfy some-
one clsg and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility’s emergency rescue procedures and

know the locations of rescue equipment before the need
arises.

SPILL, LEAK, AND DISPOSAL
PROCEDURES :

NIOSH Toxic Subsiances Lisi, 19714 Ediiza, HEW
Pubiicanion No. 74-134, 1914,

“s Communmity Air Quality Guides: “Phenol and

Cresal.” American Indusinal Hygiene Associzuon Jour.
nal, 10:425-428, 1969

+ Deichmann, W, B., and Withsrup, $.: "Phenol Stud.
ies VI: The Acute ind Comparative Toxicity of Phenol
and 0-, m-. and p-Cresois for Experimental Animals.™
Journal of Pharmacolology and Experimental Therapy, .
£0, 333, 1944

¢ Fawhall. L. T.. Industnial Toxicology (Ind ed). Wil

o liamis and Wilkins, Balomore, 1957,

+ Persons not wearing protective equipment and cloth- (Fy * Tleason. M. N.. Goweln. R E. Hodge. H C.. and
ing should be resincted from areas of spills or leaks unut & Smuth. R P.: Clinical Toxicology of Cummerciai Products

cleanup has been completed.

« If phenol is spified or leaked, the following steps
shou'd be taken:

1. Ventilate area of spill.

2. If in the solid form, for small guantities, sweep onto
paper or other suitable material, place :n an appropnate
container and burn in 3 safe place (such as a fume hood).
Large quantuines may be reclaimed: hawever, if this 1s
not pracucal, dissolve in a flammable solvent (such as
alcohoi) and atomize 1n a suitable combustion chamber.
3. If in the hguid form. for small quanuties, absorb on
paper towels. Evaporate m 2 safe place (such 25 a fume
hood). Allow sufficient ume for evaporating vapors 10
completely clear the hood ductwork. Burn the paper in
a suttable location away from combustible matenials.
Large quanuties can be collected and aiomized in a
suitable combustion chambesr.

* Waste disposal metnods:

Phenoi may be disposed of:

1. if in the sohid form, by making packages of phenolin
paper or other flammable mazenai and burning in a
surtable combustion chamber, or by dissolving phenol
in a flammabie soivent (such as zlcohol) and atomizing
in a smtable combustion chamber. -

2. if in the hquid form. by absorbing 1o vermiculite.

dry sand. earth or a similar material and disposing 1n a
secured sanitary landfiil, or by atomizing the liquid m 2
suitable combustion chamber,
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RESPIRATORY PROTECTION FOR PHENOL o

Conditlan

Minimum Respiraiory Profection*
Required Above 5 ppm

Vapar or Partrculate
Concentraton

5Q ppm of less

Ary chermucal canndge resprator wath an organic vapor cartndgale) and dust and
rhist fiterts):

Any suppligd-arr raspirator.

Any self-contained breathing apparatus.

100 ppm or less

A chemical cartndge respirator with a full facepiece, orgamic vapor cannidge(sitd
and dust and mist filiers).

: &
A gas mask with a chir-styte or a front- or back-mounted orgaric vapor canistede
oy

and dust and mist iter. o

‘ -
Any supplied-ar respirator with a fult facepiece, heimet, or hood.

Any selt-.contamea breathung apparatus with a full facemiece.

Greater than 100 26m** or

enty anad escape from
unxngw cancentratons

Self-contained breathing apparatus with 8 'l facepiece operated in pressure-
demand or cther positive pressure mode.

A comtunation raspratar which includes 8 Type G supphed-air rer yrator with a
fult facemiece cperated in pressura-gemand or dther positive press Jre or continu-
ous-tlow mode and an auxhary sei-comained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Frre Fighting

Self-contained breathing apparatus with a full faceprece ogerated in pressure-
demand ar other positive pressure mode.

Escape

Any gas mask providing protection agamms! orgamc vapers and particulates.

Any escape seif-conta:ined breathing apparatus.

*Onty NICSH-approved or MSHA-approved equipment should be used.

**Use of supphed-ar suits may be necessary to prevent skin contact while providing respiratory protection from
airbcrne Concentrations of phenol, howaver, this equipment should be selected, used, and maintained under the
immediate supervision of trained persannel, Whera supphed-air suis are used abave a concentration of 100 ppm,
an auxbary sell-contaned breattwng apparatus operaled v postive pressure rmode should also be worn.
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1. NIOSH: Critena for 3 Recommended Standarg —. Oceupa-
tional Expasure to Polychiorinated Biphenvhs (1977

CHLORODIPHENYL ~ 54% CHLORINE
Polychlorinated biphanyl; PCB; Arachlor 1254
CHChEH,C,

Skin

TLV, 0.5 mg/m?
STEL, 1.0 mg/m?

A pale yellow, viscous liquid with 3 mild hydrocarbon
odor, 54% PCB has a molecular weight of 326, It has a distil-
lation range of 165-390° C, & mefting point of 10° C and a
vapor pressure of 0.00006 mm Hg 2t 20° C. The closed cup
flash paint is 432° F. It is insoluble in water, glycerine and

glycols, bait is soluble in most common organic solvents.

PCB’s are in insuiating liquids {Askarel), synthetic rub-
bet, plasticizers, flame retardants, floor tile, printers ink,

coalings for paper and fabric, brake linings, paints, auto-
mobile body sealants, investments casting waxes (deca-
chiorobiphenyl wax), asphalt, adhesives and similar prod-
ucis,

Drinker ' on the basis of extensive animal experiments

involving chioradiphenyls and chioronaphthalenes, con-
cluded that the permissible lienit for occupational exposure
should be 0.5 mg/m? for chlorinated dipheny! containing
50 1o 55% chionne. Curiously he iound the product con-
taining 60% chlorine less toxic, and for it recommended a
limit of 10 mg/m?.

Treon and associates'? studied the effects of chiorinal-
ed diphenyl contaiming 54% chlorine in amimals exposed
daily for seven hours for a period of 150 days. Slight revers-
ible liver changes were noted from 1.5 mg/m?. while 5.4
mg/md resulted in more serious liver mpury. A TLV of 1
mg/m? was recommended,

Largely because of their chemical stabiiity, resistance to
biodegradat:on and lipid solubility, the chlorodiphenyls
(PCB’s) have become significant contaminants of global
ecosystems. Toxicity siudies have concentrated on the ef-
fects ot contaminations of diets with small amounts of vari-
ous PCBs. (&

It is clear that the chronic toxicities of these com-
pounds, up 16 a chlonine content of 54% at least, increase
as the degree of chiorination increases, although the loca-
tion of the chlonne atoms in the molecule may also be

0003918

wportant 549 The tatus of fully chiorinated diphenyls
(60% chlorine) in comparison with thase comtaiming 50 1o
53% C! is subject to debate. The degree of cancer rigk frogm
low dosages of these compoynds is atsa tntertsin,

The varieiy of symp1oms of hurnan PCB intoxication was
observed in Japan in 1968% wisn over 1600 people con.
sumed far a period of abiout three manths rice o contami-
nated with commerciat PCB containing 48% chiorine (0.3%
Kanechlor 400). This poisoning, known as Yosho disease,
was manifested by acneform eruption; sye tducharges;
swelling of the upper eyelids and hyperemia of *he con-
junctiva; hyperpigmentation of skin, naifs, and rmucous
mambrane; chloracne; and distinctive hair fotlicles, Fever,
hearing difficutties, limb spasms, headache, vomiting, and
diarrhea were also reported. Thirteen babies borrn of moth-
ers who had consumed contamingted rice oil during preg-
nancy exhibied some of the symptoms of PCB pousaning
(jaundice, dermai chromopexy, excessive tear secretion).
Polychlorinated dibenzofurans, mainly penta- and hexa-
chloro-compounds, were found in tissues of three of the
exposed persons who died in 1969 and 19721 it 1s passible
that the high 1oxicity of Karechlor 400 was partly caused by
mperities.

Bahn et ak% grew attention to twa malignant mejang-
mas among 31 men working during the 1950's wir Arach-
lor 1254, The exposure concentration is unknown

ATLVof 0.5 and a STEL of 1.0 mg/m3 afe recomrended
at this time. A review of thig valtie may be approns. ate.

Other recommendations: NIOSH recogrizes ali chioro-
diphenyls as potential carcinogens, and recommends an
occupational exposure limit {TWA) of 0.001 mg m} or
less 18 Sweden (1978} also has one et (G0 mg/me, for all
PCB’s. As of 1977, nine nations used the TLV 0f 0 5 mgsmt.
Yhe 1979 German hst retains this value. with the added
designation of potential carcinogen.
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L Teeon, ).F., Cleveland, E.P, Gippel, 1., Atchley, RW.. am ing
Hyg. Assoc. Q. 17:204 (1956).

Gage, ).C., Holm, 5.: Tox, Appl Pharm 36555 {1976}
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NIOSH: Critena for 3 Recommenciag Standard—Occypanonal
Exposure 1o Polychierinated Diphenyls (1977).
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landfills have been approved for PCB disposal More recently trestment with
mataliic sodium has been advocated which yieids a low molecular wewght poly-
phanyiene and sodium chiloride.

Referencas
{1) Nationst Institute for Qccoupational Ssfeey and Haoualth, Crieeria for 5 Racommended
Saadard: Occupgtional Exporurs to Polyshlorinated Biphenyls, NIOSH Dae. No.
17225 L1877},
{2) U.8. Eavirawmental Protestion Agency, Polychilorinated Biphenyls: Ambient Wsiter
Quality Critaris, Wahingtow, DG (1980}
{3) Netional Acadumy of Sciencas, Pelyehilforinatsd Biphanyls, Washingtan, DC (1379),
(4) Internationat Agancy for Razesveh an Cancer, IABC Monographs on tha Careinogenic
Ricks of Chamicals to Hurmans, Lyor, France, 7, 261 11974) and 18,43 (1978).
13} Wortd Health Qrganization, Polychiorinated Biphanyis and Triphanyls, Environmental
Heglih Criteria No. 2, Gereva, Switzerland (1976).
18) See Reference IA62), Ateo tee Reference (A B4).
{71 International Agency for Research on Cancer, JARC Monographs on the Carcinogenic
Risks of Chemicals to Humans, Supplement 1, Lyon, Fraace p 41 (19739},
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POLYNUCLEAR AROMATIC HYDROCARBONS

# Carcinogen (Benzo[alpyrene) (Animar positive, IARC) (8)
® Hazardous wastes (EPA)
& Prionity toxic polhutants (EPA;

Deseription: The polynuciear aromatic hydrocarbons constitute a class of
materials of which benzo(a] pyrene is one of the most common and also the
most hazardous.

Benzoiaipyrene, CipaHiz is a vellowish crystalline solid, melting at 179°C,

it consists of five benzene rings joined together. Other potynuctear aromatrcs
which are discussed in separate sections in this volume are as follows: acenaph-
there, fiuoranthene and naphtihalene. A variety of abbreviations are in gom-
man use for the polynuciear aromatics as shown beiow:

Abbraviation [» ound Dssignated
A Anthracene
BaA Banzoiajantnracene {1,2benzanth.acene}
BaP laiso BPY Benzo|z] pyrene 13 4-benzopyrene)

BLFL {aiso BbF) Benzo[b) fAlucranthene

Hep Banzole]pyrens

BiFL ‘also BjF} Benzol)} fluoranthene

BkFL (also BkF) Benzol{k] flugranthene (11,12-benzofiuorantheng)

BPR Benzo[ghi] perylene (1.12-benzoperyiene)

CH {also CR) Chrysena

oBA Dibenzolah] anthracene (1 2 5 6canzanthracene)
DBAL Dubenz(ah] and {a;] acridine

[o]:]ed Dibenzocarbazoie

{continued)
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740 Handbook of Toxic and Hazardous Charmdcals and Carcinogeng

Abbrsviatton Campnﬁnd Dasignated

[s]:] Dibenzopyrang

[ Fluarana

El, {4lso F) Fluoranthans

11 ladanalt,2,3-cd] pyrene
P Pyrang

PA {also Phen} Phananthrene

PR laiza Per) Parylans

Mote! These abbraviations are not endorsed by any body
such as tne International Union of Chemistry; rather they
ara 8 form of shorthand used by suthars for convanience,
artd they vary with the author.

Code Mumbers: (For benzola] pyrenel CAS 50.32-8 RTECS DJ3675000
DOT Designation: —

Synonyms: PNAs, PAHs, PPAHs (Particulate Polycyelic Aromatic Hydro.
carbons} and POMs (Polynuciear OQrganic Materialsi. (Benzo{al oyrene is also
known as BAP.)

Potential Exposures: PNAs car 2 formed in any hydrocarbon cambus-
tion process and may be released  ,m oil spills. The less efficient the combus-
tion process, the higher the PNa emussion factor is iikely to be. The major
sourcss are stationary sources, such as heat and power generation, refuse burn-
ing, industrial activity, such as coke avens, and coal refuse heaps. While PNAs
can be formed naturally (lightning-ignited forest fires), impact of these sources
dppears to be minimai. It should he noted, howevsr, that while iransportation
sources account for only about 1% of emitted PNAs on & national inventary
basis, transportation-generated PNAs may approach 50% of the urban resident
exposures.

Because of the large number of sources, most people are exposed to very
low ieveis of PNAs. BAP has been detected in a varigty of foods throughout the
world, A possible source is mineral oils and perroleum waxes used in food
containers and as release agents for food contaners, FDA stua.es have indi-
cated na health hazard from these scurces.

The air poilution gspects aof the carcinogenic palynuclear aromatic hydrocar-
bons {PAH) and of benzol{alpyrene (BAP} in particular have been reviewed
in some detail by Qlsen and Haynes (1}, The total emissions of benzo(a]py-
rene (BAP} and some emission factors for BAP are as presented by Goldberg (2).

Permissible Exposure Limits in Air: A TLV of 0.2 mg/m’ as benzene solubles
has been assigned by ACGIH. These materials are designated by ACGIH as
human carcinogens.

There have been few attempts to develop exposure standards for PAHs,
either individually or as a class. [n the occupational setting, a Federal standard
has been promuigated for coke oven emissions, based primarily on the pre
sumad effects of the carcinogenic PAH contained in the mixture as measured
by the benzene solubie fraction of total particulate matter. Sirmiarly, the Amari-
can Conferencs of Governmentai Industrial Hygienists recommends a workplace
exposure limit for coal tar pitch volatites, bised on the benzene-soluble fraction
containing carcinogenic PAH.

Tha National Institute for Occupational Safety and Health has also recom-
manded a workplace standard for coal tar produets (coal tar, creosote, and coal
tar pitch), based on measurements of the cyclohexane-extractable fraction.
These standards are summarized on the following page.

Y

P
*up”

s



Polyauclear Aromatic Hydrocarbong

Substancs Exposura Limit Agancy
Coke oven amissions 153 ,tiglm’, 8 br tima- ws. Qeeupational Safety and
weightad averags Heoalth Administration
Coal tar products 0.1 mgim’, 0 hir time.

U.5. National Instituee for Oz-
waightad average cupational Safaty ang Haalth
Coal tar pitets arad 0.2 mainy benzeng tol- Amarican Confiirarica of Govern-
Cveltias ubly fracriont 8 ke mantal industrial Hygienists
timiswaightad average

Determination w Ajr: CoHection on 3 membrane fi
chromategraphic separation, measurement by fluoro
tector {A-1Q),

Parmissibite Concentration ir, Water:
a5 a clazs hag been developed. The 1970

lter, benzene extraction,
metry or using a UV de.

exceed 0.2 ug/C. This recommended standard is based on
of six PAM: in drinking water: fluoranthene, benzo [aj
perylene, benzo[b]ﬂuoranthene, benzo{k]ﬂuoranthene,
cd] pyrene,

The US Epa addrested PAHs as one of the 65
They found that there v 15 insufficient data to propose a criterion for the pro-
tection of ireshwater or of saltwater aguatic life. For the protection of human
health, the Concentration s preferably zero. An additional Iifetime cancer risk
of tin 100,600 is posed by a cancentration of 0.028 ug/t.

Determination in Watar: Methylene chioride extraction followed by high
Performance liquid chromamgraphy {HPLC} with Heorescence or Uy detec-
tion or gas chromatography {EPA Method 610), or by gas chromatog‘aphy
Plus mass spectrometyy {(EPA Method §25;.

Routes of Entry:

pvrene, benzo[ghi] -
and indeno{1,2.3-

priority toxic poltfutants 13).

inhalation of particu'ates, vapors,
Harmful Effects and Symptoms:

BXLracts also appear ta be farcinogen.c,
Environmental behavior/ fate data have not been deveioped for the class as a

It nas heen observed that PNAg are highly seluble
lipids. Most of the PNAs taken in by mamm.
excreted. Effect; of ¢
been documented,

Benzo(a] pyrene (BaP), one of the maost commonly found and hazardaus
of the PNAs has been the subject of 3 variety of toxicological tests, which nave
beea summarizeqd by the Internationai Agency for Research on Cancer, 50 to
100 ppm administered in thg diet for 122 10 197 davs produced stomach tumors
in 70% of the mice Studied. 259 ppm praduced tumars in the forestomach of
100% of the mice after 30 days. A single oral administration of 100 mg of nine
rats produced mammary tumars in eght of them, Skin cancers have been in.

duced in a variety of arumalg a¢ very low levels, and using a variety of solvents
tength of application Was not specified),

in adipose tissyas and
als are oxidized and the matabolites
hat portion remaining in the body at tow ievels have not
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. Lung cancat devefoped in 2 of 21 rats exposed to 10 mg/m® BaP and 3.5 pom
8¢, for 1 hour por day, five days & weak, for more than one vear. Five of 21
rats raceiving 10 ppm 50, for 8 haurs per day, in addition to the foregoing
dosage, developed sirmitar carcinomas, WNo carcinomas ware noted in rats recaiv-
ing only S0;. No animals were exposad only to BaP. Transplacental migration of
BaP has been demonstrated in mice, Mast other PAs have not baen subjected
to such testing,

Madical Surveilltance: Preplacement and regular physical examination are
indicated for workers having contact with polynuclear aramatics in the work-
place.

Parsanal Protective Methods: Good particulate emission controls are the
indicated engineering control schemea where palynuclear aromatics are encoun-
tered in the workplace.

Disposal Method Sugoested: !ncineration.
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POLYTETRAFLUOROETHYLENE DECOMPOSITION
PRODUCTS

Dascriptian: Thermal decomposition of the fluorocarbon chain in air leads
to the formation of"oxidized products containing carbon, fluorine and oxygen,
See the entry under " Carbonyi Flugride” to cite one example,

DOT Designation: ~
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MAME
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PYRENE
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CONTARINANT 9 BMRLHAVUUI (pul ciesnn

fOGELES

FREVENT ANT FO33IR

Ty

ek

Y OF EYE CONTACT

WASHING CHEMICALS FEOHM IME SKIN

AT THE ERD OF EACH W0u¥ SHIFT WHEN THERE IS REASONABLE FROBABILITY OF

CONTACY WITH THE SUBSTANEE

ROUT INE CHeNGING OF WORK CLODTHING

AETER WORK SHIET

CLOTHING RSHOVAL COLLOWING ACCIDENTAL CONTAMINATION
MO STANDARD REQUIIREMENT, BUT ADVISE REMOVING

IMMEBIATELY IF IT IS CONTAMINATED

SPECIFIC EMERGENCY PROVISIONS

EATING ANDT SAOKING SHOULD NOT PE PERMITTED IN IMHEDIATE WORK AREA

WATER FOUNTAIN PROMIRITED TM WORK AREA
CLOSED SYSTEM IF SUBSTANCE T0 BE USED

RESPIRATOP SELECTIIN (UPPER LIMIT BEVICES PERMITIEDG

2 MM
~ CHEMTICAL CARTEIGE

o

FLa

PIRATOR

WITH AN ORGANIC VAFOR CARIFIDGE

WITH A EUNME £F NIG

~ SUPPLIED-A TP RESFIFATOR
~ GELT-CONT21VED SREATHING AFPPARATUS

M

200 BG
TYP

HOUE

2

E s SUPPLICD-ATR RESFIXATOR
SPELIEG-ATF RESFIRATOR
OFEBATED [N PRESSURE-DEMAND, POSITIV

~ POWERED AIR-PUFIE(ING RESPIFATOV
WITH AN DRJANMIT VAPQR CARIFILGE
WITH A4 HINH-EFFICIENCY PARTICULAT

430 M, M2
C - ToPE

‘C SUEPLIED-

AIR KESFIRATCKR

~ SUPPLIED-& R BESERIEATOR

HITH & FULL ESCE-
OPEKATED IW FEESS

SUFSLISD-

- TYPE

I

FIECE, HELMENT, O

URE~BEMAND Ok FOSITIVE-FFEISUPE MODE

A{R RESPFIRATOR

- SUFFLIXD-ATR FESPIRATCR

WITH A EULL EACE-

FIECE

QFERATED TH FRESSURE-LEMAND, FOSI

MODE

ESCAF®
- 1AS MASKH

WITH AN 0#GANIC YAPOR CANISTER

(CHIN-STYLE OF FRONT- Ok FACK-MIUNTED CANISTEX)
WITH & HIGH-ESFINIENCY FARTICULATE EILTER

tnoomtn pRST O IDE POSEIRATORS

= GRLE- DU

12 Mo
- CHEMICAL CORTRING

S CRDATHING APFAkATLS

E RESETRATOR

H-EFFICIENCY FILTER

PRE3SUSE, OR CONTINUQUS-ELOW

JE-PRESCURE, OR CONTINUOUS-ELOW




- GAS #ASH

WITH AN DR0NTT VAP TAMI3TER
; (CHIN-STILE 08 FRINT- OF BACH-MOUMTED CAMISTER)

- WITH & FULL FSE-FIECE
Ay ~ SUPPLIED-ATF RESPIPATCR
w' WITH A& FULL ESCE-FIECE, MELHENT, Ok HOOD
' - SELE-COJTAINED BRREATHING ATFARATUS
WiTH & FULL FACE-FIECE

WITH A EUHE 0 HIGH- EFTICIENCY FILTER ,?5/_7

FIFEEIGHT ING
- SELE-CONTAINED TMRCATHIMG APPARATUS
MITH & EULL ERCE-fIECE
REEFATED IN BRISSNTE-UT-AND TR POSITIVE-FRESSURE MOLE

FOUTE 2F TNIRY INTR TR0y
INHGLAT 10N
SKIN CR EYE CONTACT

FRETOMS
RESFIRATOF: [F®ITATION
SeIn TREITATION

VIDPNEY IERITATION
CEEMATITIS

-
=

ERONCHMITIS

(‘OUGH leﬁ

:' v :‘f‘”

FF?F_[.,TI.E REFETTS

w TIEIT MID ORRITEMEET TTULIMINT ENETZCOE
TEOTHIZ CHEATIAL ADTT TnIN TOE DyES, TMMEDTATTLY WAGH THE I(ES

. WITH LAFIE AdCURT D JF WATDE, 2CLaIT2Wally LIPTING THE LOLEF AND
L ] UETER LIDT nET osmTUOAL ATTTNTION IMPETTATCI s CONTACT LINSES
SHOLD WAAT BT WNTS CHIN WOEVING WITH THIC CHEMTTAL

2 v

AT OIWEMTITAL SETIOOM

T TSP DN, DRTTIATUL Y WATH O ITNTIMINATED
SIN WITH TR 0~ LD D

FIENT % WATER.  IF THIS CHEMICAL

I r
IOV TLATUING ) T TTIATELD SIMGUVE CLOTHDNG 3 wATH SKIN WITH

@ Cier OF MILD [CTERRENT o &'r‘-IEF'. GET MEDICAL ATTENTION TROMEILY,
DA PERZOY TRIATHIE T OLALGD AMOUMNTS OF TUTT THEMICAL, HOVE ThT
E¢ENTEDL PEFSOM ¥0 FZEZM &Ir AT ONCE. TF EFCATHING HAS STOISED

L PERECEM SLTIETTIAL SETRIRATION, HEDZE TUE AFTETTIN TLKCTN WARM
AND AT

BEST. GET MLUICSL ATTINTION AS 300N AS POSSIALE.

i

OROANT
¢ FESFIRMATIRY 3[STEM
LUNIS
KIDNETS
> SEIN
URINARY TtalT
FEFPODUCTIVE SyoTrx

AU AL SN 4 LT A
. PR STRILAFL DOTTICE L RALORD COMnT Y
.. Frﬂl'r(_‘s "”"n‘" . B I '-I;,-qu1 ...,l"l EHPG [r-rr- wj :A" :_,‘ rl“g H:‘:Z:’\?[‘S

. (L R M I e et TTapn IR ok IMEQRT, 20T AL ERDD VD HAUING
He WOETILWNE MG T N TUR NG DIVISION, 3TAHLAFD INDUSTRIAL CLASS-

!F’tAT!DN C EE O Tio ol g, T@ O PROVIRE DitiLesbinh TO THE LD EKELOVEEE
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INCLUL [hs LABLLT, ZRHLZLRL SHEZLL bmam wlLiioc, ABMatatsy Mie tssemaw ..
Y2 ITTEN BECORTS

43FRS3I2R0 1129 23

EOLLAGING nous STANDARDS APPLICABLE TO SURSTANCES LIZTED JOCERIO10,
OTHERUISE ADVISE: '_l /.7

DoHa STANDARD 29CFF1710.74  VENTILATION

0tHA STANDARD 29CER1IT10.134 RESPIRATORY PROTECTION

0SHA STANPAKD 23CER1910,20  ACCESS 10 EMPLOYEE EXPOSURE AND MEDICAL
RECORDS

-
. . -

OSHA STANDARD ZICERIIL0.1002 COAL TAR PITCH VOLATILES

.

0sHA STANDARD JOCFR1910,132 FERSONAL PROTECTIVE EGUTPHENT

0SHA STANDARD 29CER19LC. 141 SANITATION

0SHA STANDARD 22CERISI0.1491 MEDICAL SERVICES AND FIRST AID
05HA STANDART 2ICEREI1N.133 EYE AND FACE PROTECTION

AGCTR?1T RECOPDS AND REPORTS OF ALLEGATIONS THAY CHEMICAL SUBSTANCES
CAUSE SIGNIEICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONHENT

REGUIFES MANUFACTURERS AND CERTAIN PROCESSQXS OF CHEMICAL SUBSTAMCES
AND MIXTURES 70 #EEP RECORDS OF SIGNIEICANT ADVERSE REACTICNS TO HEALIH
0F THE ENVIRCONMENT ALLEGED TQ MAVE REEN CAUSED BY A SUBSTANCE OR
MIXTURE. EFA MAY INSPECY AND REQUIRE REPOKRTING OF SUCH RECORDS.
4BFRJ9178 08/22/83

O5HA STANDARD ZH9CEFE1910.1000 AIR CONTAMINANTS
TabklE 2~

SUBSTANCE LISTET TOvIC SUESTANCES CONTROL ATT INVEMTORY

SUESTANCE [I2TEX A5 TOXIC POLLUTANT UNDER CLEAN WATER ACT (CWA) SECTION
307¢A)

ATTERITILINL TABLES OF WAZARUCUS MATERIALS, THMEIR IZSCRIPTION,
PEOFER SMIPPING NAME, CLASS, LABEL, PACKAGING, AND JTHER RE-
QU IREMENTS
DESIGNATED IN HATAFIOUS MATERTALS TABLE A5 HAZARIZ.S MATEN-
1AL FOK THE FURFOSE OF TRANSFOKIATION.
axrnl 5996 0415/76
ATEF34588 03, 22/80 (AHENUHENT)
ASFRAGA20 07 16/8) (AMENDMENT)
4SERG2080 09, 1880 (AMENDMENT)
ASER74649 11/10/80 (AMENDMENT)
AGER1T73 43/19/8) (AMENDMENT)
AGER1923% 03730 81 ¢ AMENTHENT)

VIRFBINT T3 TAECTT 0T UAZAETAUT SATER 13, THETR “IACK{PTION,
FEOPER SUTFT it hart, CLASS, LABEL, FAT S0T0, §nu 0TuZh RE-
O1 TEEMENT S .

BESIGMATED TN MITITHAL HAZAFDOUT MATTHISLS TABLE WITM ALTER-
NATIVES TD COPRESEsliig RECUIFDMINTS IM 99CFELZ.), 10} FOR IN- .
TESHATIONAL 5w 2eLT3 43 AUT-ISIZED Y 1ICERLTLLLE o :

[

. N . i .
' T - -
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PENITAL SURVETLLANSE SESUIRED

A0CERIG1.33¢F)  [IGCARDED COMMERCIAL CHEMICAL PRODUCTS, OFE-
SPECIFICATION SFECIE:, CONTAINERS, AND SFILL RESIDUES THEREOE

COMAERC TAL CHEMITAL PPODUCT OR MANUPACTUR NG CHERMICAL INTIR-
MEDIATE TDENTIEIED AS TOXIC WASTE UNLESS OTHMERWISE DESIGNwiZD.
45cR33084 05712780

THIS SURSTANCE TESTIED ECTR MUTAGENESIS/GENETIC TOXICITY
BY THE NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES
(NIEHS}

ANALYTICAL METHOLS DEVELOPHENT COMPLETED/PUBLISHED CLEAN WATER
ACT (CWA)

HOHITORING/LEVELS MENSUBRSMEMT COHFLETED/FUBLISHED ENERGY
RESEARCH AND DEVELOPMENT ACT (ERDA)

MONTTORIMG LEVELS MEASURENENT IN DEVELOPMENT/FROGRESS CLEAN AIR
aCT (Can

KONTTCRING/LEVELS MEASURENENT COMPLETED/PUBLISHED CLEAN WATER
ACT (Cup)

SUBSTANCES LISTIED APFENITY & - CONSENT LECREE LISY OF
INPUSTRIES AND TOXIC FCLLUTANTS. SETTLEMENT AGREEMENT BETWEEM
U.5. EPA AND NATIONAL RESDURCES DEFENSE COUNCIL, ET AL

U.S. DISTRICT COURT LISTRICY OF COLUMBIA, JUNE 7, 1976

SITE 9ERTIIZY, BLC 1976. HOLDIEIED MARCH 9, 1979, SITE
12EEC1833, DOC 1979 AND AGAIN OW OCIGRER 26, 19862,

SUBFSTANCE SUEIECT I0 REGUIREMENTS OF RENERAL INDUSIRY SAFETY ORDER
(RI50) 5194 2R TiTLE ? OF CALITORNIA ADMINSTRATIVE CODE AND [FIVISION S,
CHAFTEFR 2.5 OF LALIEZENIA LAECR CODE

40 ERICE, ‘F‘t”“‘l v~ VAIIONAL FCL'UTANI GISCHARGE ELIMINATION SYSTEM

TABLE 11 - 07T i T?*IC PQLLULHNTS I EACH OF FOUR ERACTIONS IM
ARALYSIS BY 6A3 CHROMATIGEAFHY 'MASS SPECTROSCOPY (B5/MS)
43ER14153 04 01, 5]

SUDSTANCE LIS
40CER2OT.LIL EF
THES ZROM THE

BPESOURTT CONSERVATION aND RECOVERY ACY (RCEAD
HAZAEI0US WASTE NO. KQIZZD DISTILLATION ROTTOM
ROLUCTION OF PHENOL/ACETOME EROM CUMENE. (T)

-
i
PP

£n
A
F

SUBSTIANCE LISTED FESOURTE CONSERVATION AND RECTLTRY ACT (RCEA)
40CFRZI61, 32 EFA MAZAERLOUS WASTE NO. K024: DISTILLATION BOTTOMS
EROM THE FF” MCTICN 2F BHTHALIC ANHYDRIDE TROM NAPHIHALENE. (T)

15CE8399.2, SUPPLEMENT ) - COMMODITY IMTERPEETATION 24: CHEMICALS
VALIDATED LICEMNSE REQUIRED FOR EXPORT 10 LIBYA, NOYTH KOREA, VIETHaM,
KAMEICHEA, OR CURS

455E3%942 1230 10

4GER2 2942 0412“'81

4TERLT 21005482

47FR41510 07 0100

47EESI960 11419482

47FRSS1IZ4 12 290ED

h"‘""

TECUTeromtmoweipp nmRATEryT T PR LURecun gp
P!* P‘P[ c_

SeeTin E



ATTEETLY RECCRDST 4hl WLEUSTS OF ALLELATIONS THAT CHEMICAL SUBSTANLES

® THUSE $IRMIFICANY 2D CEIE FESITIONS I NCALTH 0K THE ENVIRCHMENT
l ‘ T 10 TWECTINCET TTHTRUL 41T (T3CA: SECTION 3(C) RULE REQUIKES
“ANUEAZTUEERS AND (ESTAIN PRCCESSCRS TF CHEMICAL SUBSTANCES AND MIXTURES (} /
@ *3 YEEF PIT7RDS OF SINIEICANT ALVERSE REACTIONS TO EMPLOYEE HMEALTH EOR 7
“A YEABT
I r 49F513127 (8/22,82
¢ 48ER3II2S 08/30/83 (EFFECTIVE DATE CCEKECTION)
, FESPIKATORY HISTORY
I PRE-PLACEMENT AND 21141 EYANS
@ rARTTOVASCULAR DISEASE
' CHMRONIC RESPIRATCSY [7IEA1E
I [ 14 BY 17 CHEST P.A. #-FAY
2 W 7 SRIN EXAM
SFUTUN CYTOLOGY
» UR [NE CYTOLOGY
= @ PULHOHASY EUNCTION:
VISION TEST
URINALIGIS
I o COMPLETE ELOOR COUNT
LLOOD CHEMISTRY
RENAL AMD LIYER EUNCTITNS
I : KIDHEY FUNCTION
WARNING: PREGNANT WOMEN, SUBSTANCE AS5CCIATED WITH COAL TAR PIICH
S VOLATILES
CERTIEICATIONS
HEALTH STATUS CLASSIEICATION
I NUCLEAK BER. 004l
@ O5HA REZPIRATOR CERTITICATION 2OCERIO1Z..34
I ‘ ° ZEPARTHENT OF TRANSFORIATION IF OPERATES HEAVY EQUIPMENT
I A EMPLIYEE MAZARDCUS MATIRIALS EDUCAT IO’ ZECEIPT
) MPLOYEE MEDICAL KECO¥DS RECEIFT
I 3 TOXIC SUSSTANCES COATROL ACT (TSCA) SECTION 8(C) KULE
- & REQUIFES MANUFACTUFERS &ND CERTAIN PROCEISORS OF CHEMICAL
: TURGTANCES &MD MIXTURES TO VEEP BECOKNS °F SIGNIEICANT
SOVESSE FEACTIONS TO EMFLOYEES HEALTH FCP 20 YEARS.
N 9 CONTACT: ISCK P, MCCARTNY, OFFICE OF TOXIC SURSTANCES,
B EPA (8001424-1424. 48FR18178 8/22/83
I = & UICC OR ILO X-RAY INTERPRETATICN
_;; MEDICAL WARNING KEQUIFED FOK MEDICAL EXAH KEFUSAL SISMED
! B ® v opwrLoce
T K
¥ @ SEIiAl DIATNOSTIC TESTC
., : NINE IN COMMON USE
@  saks ewp Tl ppeenr e
l S FEFCRIALLE QUANTIT. X © D SITLIES YD THIS SUESTAMCE ESTARLISHED
BY SECTIONS 101014 &4 202iEY OR ADJUSTED UNTER SECTION 132(A) OF THE
9 CIMERDNENT IVE TN TRRY THIML BTTLONTE, COMPENSS TION. AND LIABILITY ACT
l CE 1960 (CERCLAY, GECTION" 103¢A) AND 103¢H) KEGUIRE THAT FERSONS I
- CHARGE OF A VESSEL 07 ™ 'L'Tr FROM UHIDH A HAZARIOUS SUBSTANCE MAG BEEN
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S0FR13456 04/04/85
AAAARAKAAARELAKA S IRALELEL LI AhRMdRAAARAAAF L ERB AR kbDhbhhkhAkRAkk Ak kA&

DERARTHENT OF TEAMTFOFTATION MAZARD CLASS ’7 / *]
49CFR172.101 HAZARDOUS MATERIALS TABLE

NOT LISTED
ARAXIRARARRARRRAARERAIIR KRS RERRRAKRARRKARARA S K AR KK KEAAAAA K kAL ARk ALhE A LA

INTERGOVERNMENTAL MARTTIME OFOANIZATION HAZARD CLASS
49€FR172 10“ DPIION&L HéZﬁ?DGUE HAIEEIﬁLS TAFLE

NOT LIETEB

.. waste

THIS HATERIAL NOT LISTED AS HAZARDOUS SURSTANCE, AS DEFINED IN SECTION
101(14) OF THE COMPREHENSTIVE ENVIROMMENTAL REaPUNSE COMPENSATION, AND
LIABILITY ACT {(CERCLA} OJF 1980, FUKSUANT TO ONE OR MORE OF THE
FOLLOWING:

EEDERAL WATER FOLLUTION CONTROL ACT (EWFCA) SECTION 311(R)(2)(A)
SOLID WASTE DISFO3AL ACT SECTION 3001

CLEAN WATER ACT CUA) SECTION 307(#)

CLEAN AIE ACT (TAA) SECTION 117

TOXIC SUBSTANCES CONTEOL ACT (ISCa) SECTION 7

COMPREHENS TUE ENVIEONMENTAL RESPONSE, COMFENSATION, AND LIABILITY
ACT (CERCLA) SECTION 102

Rl G B B B

CAS NUMEER
129-60-0

KESISTRS TOXIC CHEMICALS NUMBET®
UR2420000

FULLETINS

SPECIAL INEQEMATION

TYFE WHAT INFORMATION Y20 FEOUIRE

/ALL/, SPECIEIC INEDEMATION (BY 4-LETTER COMMAMD, JMELES, Ok /NONE/.
NONE

FPYRENE - NO HORE HIT3 !N DATARASE.

ENTER NAME, HEYWOFD, SYMPTOH, STLA, N&MELIST, MELE, Ok GUIT.




Silver and Compounds 787

Permissible Exposure Limits in Air: There are no Federal standards put
ACGIH (1983/84) classifias silicon as 3 nuisance particulate with a TWA of 10
mgim? and an STEL of 20 mg/m>.

Diatermination in Ait: Collgetion on a filter and gravimetric analysis (A-1).
Partnissible Concentration in Water: No criteris set.
Rautes of Entry: Inhalation.

Harmfui Effects and Symptems: Silicon dust dags not produce significant
organic disease or toxic effect when exposures are kept under reasanable contral
{A-34). Unpleasant deposits may be caused in eyes, ears and nasal passages and
injury to the skin and mucous membranes may be caused by the dust itsetf or
by ¢leansing procedures used for its removal.

SILICON CARBIDE

Description: 5iC is a biluish biack crystailine substance which sublimes with
decompasition at 2210°C.

Code Numbers: CAS405-21-2 RTECS nogne UN none
DOT Designation: -~
Synonyms: Carborundum®, Crystolon®, Carbonite®, Eiectrolon®,

Potential Exposure: Those involved in the manufacture of silicon carbide
abrasives, refractories and semiconductors. Silicon carbide fibers are also pro-
ducey in fibrous form as reinforcing fibers for compotite materials.

Permissible Exposure Limits in Air: There are no Federal standards but
ACGIH (1983,/84) has classified silicon carbide as a nuisance particuiate with a
TWA of 10 mgrm?® and an STEL of 20 mg/m?.

Determination in Air: Collection on a filter and gravimetric analysis {A-1).
Permissible Concentration in Water: No criteria set.
Routes of Entry; Inhalation.

Harmful Effects and Symproms: Silicon carbide can alter the course of in-
halation tuberculosis leading to extensive fibrosis and progressive disease (A-341.
Paints of Attack: Respiratory system.

References
{1) Ses Reference (AE0).

SILVER AND COMPOUNDS

® Hazardous substance (Suver Nitrate, EPA)

¢ Hazardous waste cansutuents (EPA), hazardous waste (Silver Cyamide}
{EPA)
¢ Prigrity toxic pollutant (EPA}

De_scription;. Ag, silver, 13 a white metal and is extremely ductile and malle-
able, insoiuble in water but soluble in hot sulfuric and nitric acids. Perhaps the

000930
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788 Handbook of Toxic and Hazardous Chemicals and Carcinogens

most sonnon soluble silver com

Pourid is silver nitrate, AgNO, ; another is silvar
cyanida, AgCH,

€ade Numbors: ‘

Sitver nvatas CAS 7440-224 HTECS VWIS00000 UN nune
Silvar nitrsts CAS 7761488 RTECS VW4728000 UN 1493
Silvar avanids CAS 508-44.9 RTECS VWI8B0000 UN 1884

DOT Oasignation: Silver metal, nona: silver nitrate, oxidizer; and silver
cyanide, Poison B.

Synanyms: nane

Potential Exposura: Sitver may be alloved with copper, aluminum, cadmium,
lead, or antimony. The alloys are used in the manufacture of silverware, jewairy,
caing, ornaments, plates, commutators, scientific instruments, autamabile bear-
ings, and grids in storage batteries. Siver is used in chrome-nickel steels, in
solders and brazing alloys, in tha application of metallic films on glass and
caramics, to increase corrosion resistance to sutfuric acid, in photographic
fitms, plates and paper, as an electroplated undercoating for nicke! and chrome,
as a hactericide for sterilizing water, fruit juices, vinegar, etc., in bus bars and
windings in electricat piants, in dental amalgams, and as 3 chemical catalyst in
the synthesis of aldehydes, Because of its resistance to acetic and other food
acids, it is utilized in the manufacture of pipes, valves, vats, pasteurizing coils
and nozzies for the milk, vinegar, cider, brewing, and acetate rayon silk ir..
dustries,

Silver compounds are used in photography, siiver plating, inks, dyes, coloring
glass and porcelain, etching ivory, in the manufacture of mirrors, and as analyt-
ical chemicat reagents and catalysts. Some of the compounds are also of medical
impartance as antiseptics or astringents, and in the treatment of cartain diseases,
particularly in veterinary medicine,

Incompatibiiities: Acetylena, ammonia, hydragen peroxide.

Parmissible Exposure Limits in Air: The Federal standard for silver metal and
soluble compounds is 0.01 mg/m?. The ACGIH {1983/84} has agopted a TWA of
0.1 mgsm” for silver metal, but no STEL value for the metal or its compounds.

Determinatian in Air: Collection on membrane filter, solution in nitric acid,
analysis by atomic absorption spectrophotometry (A-1Q).

Parmissihlz Concentration in Watar: To protect freshwater aguatic life—
should not exceed
8“‘72 Inthardness) - 6.52) ug/e
at any time. To protect saltwater aquatic life—never to exceed 2.3 ug/f. To pro-
tect human health-50 ug/® (1). (The State of linais has recommendad that
sitver in drinking water be held 1o 0.5 ug/0).

Determination in Water: Digestion followed by atomic absorgtion or golori-
metric determination {with Dithizone} or by inductively coupled piasma {IcP
optical emission spectrometry. This gives total silver. Dissolved silver may be
determined by these same methods preceded Ly 0.45 4 filtration,

Routes of Entry: Inhalation of fumas ar dust, ingestion of solutiens or dust,
eye and skin cantact.

Harmful Effacts and Symptoms: Laeal — The only local effect from metattic
silver derives from the implant of smali particles in the skin of the workmen
{usually hands and fingers) which causes a permanent discoloration equivalent to
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Yes may ocour. The eye lesians are seen

first in the €aruncle, and then in the conjunctiva and cornes. The nasal saptum

and tansiltar pillars also arp pigmented.

Systamrie — Al forms of silver are extremaly Surnulstive once they gntar
tissuas, Snd very littl s excreted. Studias

on the occurrence of argyria foliow-
ing injection of silver arsphenamine indicate that the onset of visible argyria
begins st a total doss of about 0.9 g of silver, Goneralized argyria develaps when

silvar oxide or salis are inhaled or possibiy ingusted by warkmen whg handie
compounds of sijver (nitrate, fulminate, or cyanide). The candition produces no
Ftuti . but it may lead 1o Permarnent pigmentation of the skin

The workman's face, forehead, neck, hands, and forearms develop a dark,
slate-grey eolor, unjt in distributi ing i

0
dagree of expasure. Fingernails, buceal Mucosa, toe nails, and covered parts of
the body to a lesser degree, can aiso be affected by this discoloration process,

The dust is also deposited in the lungs and may be fegarded as a form of prey.

moconiosis, although it carries no hazard of fibrasis. The existence of kidney
lesions of Consequence to renal function 3 improbable from occupationa! ex-
posure,

Points of Attack: Nasal ceptum,

Medical Surveillancs: Special attention should be given to other sources of
sifver expaosure, ¢.9., medications or previous occupational exposure, Inspection
of the nasai septum, eves, and throat will generally give incidence of pigmenta-

tion before generalized argyna occurs. This wiil usually be seen first in the ear
‘obes, face and hands.

First Aid: If thig chemical gets into the eves, irrigate immediately, If this
chemical contacts the skin, flush with wazer. |f 4 persor breathes in large
amaunts of this chemical, move the exposed person to fresh air at onge and
petform artificial respiration. When this chemical has been Swallowed, get

medical attention. Give farge quantities of water and induce vomiting. Do not
Make an unconscious person vomit,

Persanal Protective Methods: Wear appraoriate clothing 1o prevent any
redsonable brobabitity of skin contact. Wear eve protection to pievent any
possibiiity of eye tontact. Empioyees shouic wash promptiy when skin is wet
ar contaminated. Wark clothing should be changed daily if it s possible that
ciathing is contaminated. Qemgue MOMperyious tlothing pramptty if wet gr
contaminated. Provide emergency eyewash.
Respirator Selection:

0.5 mg/m?: HIEPF/SAF/SCRAF

10 ma/m*: PAPHIER

20 mgim? . SAF:PD PP.CE
Dispasal Method Sy
nomic value of silver. T
electroplating wastewate
Aeferences

IR IRVES Enviranmantal Protect:
mgron, OC (1980},

skir, eyes.

g9ested: Recovery, wherever possible
echnigues for silver recovery from ph
rs have been reviowed A-57).

. i view of eco-
oioprocessing and

on Agency, Silver: Ambient Water Quality Criteria, Wash-
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1 Grandiean, £ 21 3 Arch Ing Heanh 174 426-441 {1956}
& Dale, K.: Scand | Resp Dis. 54(3) 168-184 (1971)

5. MNatioral Cancer lngtitute: 8.0assav o Tamum Dwowae tor
Possibie Carcinogemcity, DHEW Pub  ~o  INMH) “B.1347
Belhiedsa. mD (1978}

TOLUENE
Yoluol
CH,CH,
Skin

TRV, 100 ypm ( == 375 mgrmd)
STEL, 150 ppm ( = 560 mg/m)

Toluene 15 & colortess hauid with a tvoucal aromanc hv-
drocarbon 0dor s mofecular weight and speciiic gravity
are 921] and 0866, respectively The boihing pownt s
10 7% C anel sohahfies at -95° C. A1 257 . the vapor pres-
sure 15 28 mm Mg The ciosed cup tiash poing 15 30° F 1t s
isolutie o water, bul rmuscibie with most organic solvents

Formarn, denved soletv from ¢oal tar toluene s now
gbtainea chietiy from petroleum, and 15 present n gaschine
and manv pelrdleum solvents {1 ¢ used as a soivent m
painls ang coaungs, for rubber ons. resins erg., as a raw
materiai ior the manutaCiyre ot benzene and a host ot
other chermicals including TNT TOI and rgredients ot
getergenty Oves and drugs

Becausa o 115 wade ngustridl use and cherical simiar.
v to benzeae, the Lilerature of naustnal loxicalogy and
indysiral megicine, garhicularhy the iatter recorg numer-
ous imvestigal.ons of the loxc etredis of 1otuene ACCord-
g 1O Pallyv (e cordentralions of fcluene and bengene
required "0 cause pDrosiral.on ol mice are apparertly 3000
pom ang 4700 ppm. respectively Death tram acute nosan.
INg resuits from 10.000 ppm oluene compared with 14000
pom of berzene Severar NCIGENTS O WOIRE! DEINg Over-
core Dy toluene vapor usudilv in Cconfined spaces, have
peen reporied LONRIEY ANA CO-workers i describe such an
even! aboard ship where [H men were Overcome There
WwE'Q MG Ceaths Of serous attereriects SO rritalion or eves
or respitatory Passages A ads obsened

Feom the standpont of Thronic posonmg (oluene aoes
AGl Cauie the severe iMnury (G Lhe DOne marrgw Characler-
iS¢ of benzene poisoring Gerarde ! stated that the -
clotoxiC.ly of benzene was compielely absent in iotuene
ang other diky! denvabives of benzene von Qetuingen ef
MY touna that exposure of rats at 2500 10 3000 ppm or
toluene caused a temporary decrease in the white-ceil
count. but no evigence of injury to bicod-rorming organs
or hver Creenburg and co-workers's studied a group o'
painters exposed & toluene 1N Concentrarons ranging
fram 100 to 11l00 opm Therr indings included enlargemeant
ot tne hver, Macrocviosis, moderate decrease v erythocvie
count and absolule lymphocytoss. bul no leyhopenia,

Wilsoner found that gmong workers exposed at less
than 200 ppm of {olugne there were some ¢omplaints ot
headache. lassitude and rausea, but phvaical hadings were
gssentiathe negalive Al concentranons between 00 ang
500 ppm impairment of ¢oordinabion, momentary loss o
memory and anorexid were also present Between 300 and
1500 pprn palpilation, extreme weakness. PrONOUNCed 10ss

400
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ol coordmanon and impairmgnt of reaction timeg were not.
ed. The rad celt count fell m many (slances, and (rere
were two cases of apiastic aneérua, «n which recoven *oi-
towed intensive hotdital tréatment A later comment by
Wiksan 1 hawever, suggests that he aid not rule out the
posstbihity that some of Ihe above erecls were due 10 4
benzene umpurity o the tolyene ysed.

Accordmg o Farhall ®F sevBté dxoosore (0 (dluene may
résuit i 3 pronounced drop 1 the reg Count and partiat
desiructon of the bBlood-formung etements of the bane
marrow Haowever, Gerarde™ gtatea that exteénsne samial
studhes cleariv mdicate that tolueng «§ Aot 3 bone Marrow
poson. While there have been occasionst repors of apias-
e anermia attributed 10 tolugries” in some insiances the
presence of benzene was not prectuced. and there nave
been no “epidemics’ of this disease among (Qiuene work-
ers comparable (0 those which Rave resulled (rom per-
zene. Powarst® reported $ix cases of aplastic anemia one
of them latal among glue smiffers Atthougn (DIuene \was
the solvent chietly used, NO aRaIves was given or the glue
involved in the tatal case. Exposures in (hese cases are
much greater than woutd normally arse trom occupatianai
use of tolyene. Thus Knox and “eisan b descriped an m-
stance of permanent encephalonathy involuing 3 Man who
shaied toluene regularly tor over 14 veass

Van Cettinger and co-workers's roundg that hgman
subjects exposed at 200 ppm sutfereq silg™r bui Jenn.e
changes 1n muscular coorgiration. They cancluded thal
such concentrat:ons were unhikely (0 have ary Qiscer~:be
untoward ettec’s on heglth Gerarde® however dDeleved
that von Qetingen 5 wark did not justify tre J00 pom am-
ot Ogata et af™ tound that experimental human sudiecs
exposes at 200 ppm 1or s8ven NOurs Showed DI«Onganon
of reaclion fime dedrease m pulse rale and . SeSidhg
blooo pressure Thev consider 200 ppm oo Migh as (b
MAC Takeuchi ' exposed rats at 200 ppm ana mgrer cor-
centralions o teuene 101 37 weeks ang 1men 1o berzene
for 39 davs On the hdasis of it erences (ours Delaesr Ne
toluene-expased animgals ang CoOrirgis 2§ changes 0
we'ght ot adrena! glands, ke suggested 'rPar the Mal oi
200 ppm for towsene shouid be recorvidered

Smyth et af reparten an orac LDy, adm.arsteres to -ats
1o be 7 53 miskg e

On he basis o the above aala. a reduci:on in the TLY
for woluene trom 200 ppm to 00 pom s recommenped
with a STEL of 150 ppm

Other recommendations Coox 11943) 100 pom Smath
{1956) comments that this hims! may DErmMil earn S.ghs O°
narcass. Elang (1959) 200 ape, ARG (1967 200 apm (38R
(1967} 14 ppm: Crechasiovakia (19691 30 ppm. Vest Ger-
many {1974) 200 ppm, Sweden {1975) 100 ppm. tast Ger-
many {1973) 50 ppm; NIOSH (1973) 100 ppm

References:

1. Patty, £5. industral Hvgiene & Towicoiogy, 2nd eg Voi 11 D
1225, Imerscience, NY (1963}

L Llongley, £.Q. Jone AT, Lomaey, O.: Arch {nv Hegih 14 287
[1967)




878 Handbaok of Toxie and Hazardous Chemieais ang Cartinogens

Cade Nuatbare: CAS 76.03-9 RTECS AJTR75000 Un 1838

DOT Designation; Carrasiva ntaterial

Synonym: TCA. ‘ .

Fatamtial Expasuras: TCA is used as an intarmediate in Pesticide manyfactyrg

14-32) snd in the production of sodium trichloroacetats which I3 itsglf a harbi-
cide, ‘

Partmigsiblg Expasure Limits in Air: There is ng Federat Standard but ACG
(1983/84) hias adopted a TWa of 1 ppm {5 mg/m?), There is ng STEL value, The
Saviet standard is reported to be 0.75 ppm,

Parmissible Concentration in Watee: No criteria set.

Harmful Effects and Symptoms: TCA s corrosive to the skin and eyes byt iy
not readily absorbed through the skin. The reager is recommended ta consider
the effects of 22 dichioropropionic acid (Dalapon) for analogies {A-34),

Points of Attack: Eves, skin and respiratorv tract,

First Ard: Get to fresh 3ir, remove contaminated clothes, flush affected
areds with water,

Pereonal Protactive Methods: Wear cfose-:‘ittmg safety goggles, proteciive
c!othing, Protective gioves,

Respirator Selection: Wear self. .ontained breathing apparatys. i

References ™
(1} See Aeference {A60).
2} Uniteq Nations

PP
i
-

1,2,4-TRICHLOROBENZENE

& Priority toxic pollutant (EPA)

Descriptio?: CoHyCly s 3 Jow-fneltmg salid or fiquid with 5 pleasant aroma.
It meits at 17°C ana boils a1 213 5°¢.

Code Numbays: CAS120.82-3 RTECS DC2 100000 UN 2321
DOT Designation: Label should bear 5. Andrew's Cross (X)),

Municipal ang

Surtace runoft has been

found t¢ contain 0.006 t 0.007 HY/R. In the Nationat Organic Reconnaissance

Survey conducteq by EPA in 1975, TCB was found n drinking water at o fevei
of 3.0 ugrt.

Permissiblg Exposure Limits in Ajr- There is no Federal standard. The ACGIH
hagseta Twa dtaceilingof§ PPM (40 m UTno STEL value a5 of 1983/34.
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1.1,1-Trichloroethane 879

Parmigsible Concsntration in Water: To protect human health-no criterion
developed due 10 insufficient data.

Datermination in Water: Methyicne chioride extraction followed by concen-
tration, gas chramatography with electron capture deiection (EPA Method 612)
or gas chromatagraphy plus mass spectrometry (EPA Method a25),

Harmful Effects and Symptoms: Local — Chiorinated benzanas are irvitating
ta the skin, conjunctive, and mucous mambrangs of the upper raspirasory trget.
‘Protonged or wpestad sontatt with liquid ehforinatad banzanss may ssuse skin
burrs,

Systemic - In conirast o aliphatic halagunatad hydrocarbons, the ity
of chloringted benzenes generafly decroases as tha numbar of substitutsd chio-
ring atoms incraases. Basically, acute exposure to these compounds may cause
drowsiness, incoordination, and uncensciousness. Animal exposures have pro-
duced liver damage. Chronic exposuse may result in liver, kidney, and lung
damage as indicated by animal expariments,

Points of Attack: Skin, eyes, liver, kidneys, lungs.

Medical Surveillance: Consider the
periodic physical examinations.

Disposal Method Suggested: Incineration, preferably after mixing with an-

other combustible fuel. Care must be exercised to assure complete combuystion

to prevent the tormation of phosgene. An acid serubber i$ Nacessary to remove
the halo acids produced.

References
(1} U.8. E~rvironmensal Protection Agency, Chlorinated Benzenes
Criteria, Wathington, L.C (1980,

(2)  See Reference (A-60).

(3} Sax, N.I., Ed., Dangerous Properties of Industriat Materiais Report, 4. No. 3, 965-39,
New York, Van Nostrand Reinhoid Co. {1984

t4) Uneted MNations Environment Programme [RPTC Legal File 1983, Vol. i, op VIil/96-7,
Gerteva, Svatzertand, International Register of Potentialiy Toxic Chemicals (1984;.

points of attack in prestacement and

: Ambient Water Quality

1,1.1-TRICHLOROETHANE

® Hazargous waste (EPA)
® Priority toxic pollitan® (EPA)

Description: CH3GCI,, 1,1,1-mchloroethane, is a [cotorless, nonflammante
hguid with an odor simdar 1o chioroform. it boils at 74°C.

Code Numbars: CAS 71-55-6 RTECS KJ2975000 UN 2831
DOT Designation: ORM-A

Synonym: Methyi chio-oform,

Potential Exposures: n recent vears, 1,14
use at 3 substitute for carbon tetrachloride
greaser and for cold cleaning, dip-ctearing,
industnal applications of 1.1, 1-trichloroet
use as a dry-cleaning agent, a vapor

NIOSH has estirmated worker ¢
per year.

-trichloroethane has found wide
- in liquid form 1t is used as a de-
and bucKet cleaning of metais. Other
hane’s solvent properties include 11
degreasing agent, and a pr pellant,

xposure to 1,1, 1-trichloroathane at 2,900,000
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ZINC CHLORIDE
InCl,

fume

TLV, T mg/on?

STEL, 2 mg/m?3

Zinc chloride may be in the form of 1 non-combustible,
white powder or colorless crystals, Both are deliquescent
and have 2 molecuvlar woight of 136.7% and a specific gravi-
ty of 2.807 at 25° C. The fume of zinc chlonde is white with
an acrid odos. This compound boils at 732* C and meils at
about 290° C. it is soluble in water, alcohol and ether.

The chloride is the common inorganic salt of zinc, and
is used in solderng fluxes, galvanizing iron, as a wood
preservative, in textiles, adhesives, dentrifices, deodorants,
embalming fluids. and in argamic synthesis and petroteum
refiming. Zinc chionde is the main ingredient of some
screentng smokes.

Exposure to zinc chloride fume can cause damage to the
mucous membranes of lhe nasopharynx and respiratory
tract. Exposed persons have experrenced a pale gray cyano-
sie Zing chionde 15 caustic and can cause uiceration of
exposed surfaces of the skin Inhatation may produce a
severe paeumonits resulting from irritation of the respura-
tory tract.

Hunter') reported 10 deaths and 25 cases of non-fatal
injury among 70 persons in a tunnel when 79 smoke gener-
ators caught frre in a storage area. Most of the patents
began to recover on the tenth day and were up and about
six weeks after the incident. In two necropsies pertormed
on the fatal cases, membranes Lining the larynix, trachea
and bronchs were red and edematous, with spots of necro-

V4

si5. Milliken and associatest® reported a case of fatal acute
interstitial fibrosis irom inhaling ZnCl, smoke from a
smoke generator. In 18 days the patient developed ad-
vanced pulmanary librosis, acute cor pulmonale and right
ventricular hypettrophy, and ultimately died from acute re-
spatalory insufficiency.

Hardvtsi ¢commeants that zinc chlande is caustic and be-
cause of the way it i used in industey causes ouble dis-

propostionate o ity harmbul naturé. She cites references’

suggesting that zing compounds may have chiromc effects.
Ferry,® in investigating a hordetiing condition, found tha
levels between 007 and G4 mg/'m? of zine chlonde fume
for 30 nvinutes did mot resuit in sensoty effects, but was
corrasive 1o metals.

To prevent respiratory rtabion and other effects, a TLV
of 1 mg/m? and a STEL of 2 mg/m? are recommended.

Although insoluble zinc compounds such as the oxide

and stearate (q.v.! appear less hazardous, there are not

enough data to categorize the relative hazards from other
solubie zinc saits, such as the nitrate and suitate

The Swedish hmu (1978) for ZnCly 15 also 1 mg. m?

Referencas:
1. Sax, Nlb.: Dangerous Properties of Indusiral Materials p 1268
Reinholidg Pub Corp., WY (1957)

L Galafer, WM. Occupational Diseases. Pub Health Senv Pub!
#1097, 1U.S. Gov. Printing Office; Washungten, DC (1964)

3. Hunter, D.: The Diseases of Occupation, pp 367-377. Litie,
Brown & Co., Boston, MA (1955).

4. Milliken, J.A.,, Waugh, D., Kadish, M.E.: Can Med Assoc. ).
88.36 (1963).

5. Hamiltan, A., Hardy, H.L.: Indusirial Toxcology, 3rded . p 187,
Publishung Sciences Group, Acton {1974)

6. Ferry, ). Communication 10 TLV Commiitee {1966

ZINC CTHROMATES
ZnCrQ,; ZnCr,O,; ZnCr,0O,

TLV, 0.05 mg/m3, as Cr, Appendix A2 — Suspected
Carcinogen

The basic 2inc chromate 15 yeliow in color and exists .n
prism form; molecular weight 181.36, speciiic gravity 3 40
ZnCr;O. has a molecular weight of 233.36 and a speciiic
gravity of 5.20 at 15° C, and its cubes are dark green to
black in color. The dichromate s an orange powder with a
molecuiar weight of 281,35, All are soluble in acids, but
sparingly soluble in water.

Although finding some use as colors, they are primanily
employed in priming paints for metals, for which they pro-
vide resistance against cortoston. The pigment zing vellow
is potassium zin¢ chromate.

Because of their very slight solubilty in waler, 2inc
chromate 15 considered more ltkely to produce cancer of

the respiratory passages, when nhaled, than are the water
soluble chromates. While an increased incrdence ot lung
cancer has reported among groups of nigment workers ex-
posed to ch.omates." including 2inc chromate, 3 a ¢classifi-
cation of suspec'ed, rather than actual human carcinogen
seems appropnate at this time.

The TLV of 0.05 mg Cr/m3, the same as that ot lead chio-
mate, 15 retained for the present. A review would be in
order, however, if the himut far the insoluble chromates was
reduced

For additional wnformation, see the documentation for
chromium and its compounds in this book.

References:

1. Equitable Environmental Health, Inc: An Fprdemioiogical
Study of Workers in Lean Chromale Plants, hinal repont submit-
ted to The Dry Color Manufacturers Assoc (june 25, 1976)

2 Langard, 5., Novseth, T2 Brit | Ind Med 3262-65 (1975)
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HNU PT 101

1.0 INTRODUCTION

~ The Mode'l 101 has been designed to measure the concentratton of trace gases

in many industrial or plant atmospheres., The instrument has similar
capabilities outdoors. The analyzer employs the princtple of
photofonizatfon for detection. Thig process s tarmed photolonization

because the absorption of ultraviolet light (a photon) by a molecule leads
to ionization via:

RH + hy  REY + e

where RH » trace gas,

hv = 2 photon with an enerqy greater than or equal to an lanization
Potential of RH

The sensor consists of a sealed ultraviolet light source thét emits photons
which are energetic enough to ionize many trace species {particularly
organics) but do not jonize the major components of air such as 02, NZ' €0,
CUZ. or HZO. A chamber adjacent to the ultraviolet source contains a pair
of electrodes. When a positive potential is applied to one electrode, the
field created drives any ions, formed by absorption of UV light, to the
coliector electrode where the current {(proportional to concentration) is

measured. The useful ra/ je of the Instrument is from a fraction of a ppm
to about 2,000 ppm.

2.0  CALIBRATION

A1l operating procedures should be as specified by the manufacturer unless
otherwise noted.

Equipment needed:
0 caltbration gas

0 tubing and fittings
0 rotameter or bubble flowmeter
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2.1 €DM empioys a two-point standardization procedure to facilitate
proper instrument calibration aver the 0-20 ppm and 0-2G0 ppm
operating ranges., Ywo distinct mixtures of isobutylene in air are
used as the calibration gases. Each will give a 3/4 scale deflection
of its respective operating range. Isobu'tytene was chosen because |
the instrument's relative sensitivity to it {s high and 1t 13 a

l non-toxic gas.

l 2.2 Prior to using the PI 101, check the function switch on the control
panel to make sure it is in the OFF position, The probe nozzle,
electrode casing and connector cable are stored inside the instrument

l cover, The probe is assembled by screwing the probe nozzel into the
casing. The 12 pin interface connector for the probe is located just

l below the snan adjustment on the face of the instrumeat, Carefully
match the Alignment Key in the probe connector to the 12 pin

. connector on the control panel and then twist the probe connector
until a distinct snap and lock is felt,

I

When calibrating the instrument, refer to and completely fill out the
P1 101 Recalibration form,

2.3 Turn the function switch to the BATVERY CHECK position. The needle
on the meter shouid read within or above the green battery arc on the
scaleplate. If the needle is in the luwer portion of the battery
arc, or the red LED comes on, the instrument should be recharged
prior to making any measurements,

on left side of the bezel connector prior to plugging charger into
120V AC. When disconnecting charger, remove from 120V AC before
removing minit phone plug. The battery 1s completely recharged
overnight (ca. 14 hours). To ensure that the charger is functioning,
turn the function switch to the battery check position, place phone
plug into jack and plug charger into AC cutlet, The meter should go

upscale if the charger is working and is correctly inserted into the
Jack,

|
|

AGY-6/2

l 2.4 If the battery needs recharging, place the mini phone plug into jack
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The instrument can be operated during the recharge cycle, however

this will lengthen the time required to completely racharge the
instrument battery.

the UV light seurce should be on, To verify, check fnto the end of

the probe to see the purple glow of the lamp. Do not look directly
at the YTamp itself.

2.6 To zero the instrument, turn the function switch to the STANDBY
position and rotate the zero potentiomzter until the meter reads
zero, Clockwise rotation of the zero potentiometer produces an
upscale deflection while counterclockwise rotation ylelds a downscale
deflection. Note: No zero gas is needed, since this is an
electronic zero adjustment, [f the span adjustment setting is
changed after the zero is set, the zero shouid be rechecxed and
adjusted, if necessary. Wait 15 or 20 seconds to ensure that the

l - 2.5 Hext, turn the funtion switch to the OK position. In this position,

zero reading is stable. If necessary, readjust the zero,

2.7 The instrument is now ready for the calibration procedure. Set the
function switch to the 0-200 PPM scale.,

i

1

i

I 2.8 The recommended and most accurate procedure for calibration of the
instrument from a pressurized container is to connect one site of a

l “T" to the pressurized container of mid-range calibration gas,
ancther side of the “T" to a rotameter and the third side of the "T"

' directly to the 8" extension to the photoionization probe (see Fiqure
1}. Crack the valve of the pressurized container until a slight flow

I 1s tndicated on the rotameter, The instrument draws in the volume of
sample required for detection, and the flow in the rotameter
-indicates an excess of sample. Now adjust the span pot so that the

l instrument is reading the exact value of the calibration gas. ({After
the tnstrument span setting is changed, the instrument should be

! turned back to the standby position and the electronic zeroc should be
readadjusted, 1f necessary, and respan].

i

}

AGS-6/3

y
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2.9 Next, set the function switch to the 0-20 ppm scale, Connect the

pressurized container of low range calibration gas to the instrument
as described above,

2.10 Do not adfust the span pot, The observed reading on the 0-20 pom
scale should be + 3 ppm of the scutal concentration of the low range
calibration gas. If this is mot the case, recalibrate the mid-range
scale, If the low range reading consistently falls cutside of the
recommended tolerances, the probe light source window most likely
needs cleaning, When the observed reading 1s within the required
tolerances, the instrument is fully calibrated.

3.0 OPERATION

3.1 With the instrument fully calibrated, it 1s now ready for use. Any
results obtained should be reported as parts per million (ppm) as
[sobutylene., Some important perfarmance specifications and puwer
requirements of the PI 101 are listed hare. _
Performance
o range 0.1 to 2000 ppm
¢ detection limit 0,1 ppm

o sensttivity {max) 0-2 ppm FSD over 100 division meter scale

0 repeatability + 1% of FSD

o linear range 0.1 to 600 ppm

o useful range 0,1 to 2000 ppm

o response time < 3 sec to 90% of full scale

o ambient humidity to 95% RH

0 operating temperature ambient to 40°%¢+

Powar requirements of operating times:

o contimuous use, battery >10 hours

o continuous use with HNU recorder reduces instrument battery
operating time to 1/2 normal time

0 recharge time, max <14 hours, 3 hours to 90% of full charge

0 racharge current, max .4 Amps @ 15 VOC

*Instrument is temperature compensated so that a 20°¢ change in

temperatyre corresponds to a change in reading of < + 2% full scale at
maximum sensitivity.

000942
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3.2 The instrument 1s equipped with an automatic solid state battery
protection circuft. When the battery voltage drops below approx. 1l
volts, this circuit will automatically turn off the power to the
instrument. This prevents deep discharging of the battery and
considarably exteands the battery life, If the {nstrument fs
unintentionally left on overnight, the battery will be unharmed
because of the battary protection ¢ircuit, 1f the instrument battery
check reads low and the lamp doesn't fire, plug the charger into the

I instrument. The power to the analyzer should then be returned.

3.3 A small OC operated fan is used to pull air through the
photoionization sensor at a flow rate of three to seven hundred
centimeters per minutes (0.5 lpm). The fan provides nearly
instantaneous response times while consuming 11ttle power. With the
function switch turned to one of the operating ranges, the fan is
turned an automatically, The instrument is now analyzing the
surrounding atmosphere,

3.4 To obtain the most accurate reading, the function switch should be
set on the lowest possible cperating range. An audible alarm can be
set at a predetermined concentration if it is so desired.

I 3.5 A black "magic marker” is kept with the PI 101 at all times to enabls
the operator to check if the instrument will still provide a given
response, With the marker pen held at the end of the probe, an

! approximate reading of 5 ppm should be obtained.

l 3.6 If the probe is held close to AC power lines or power transformers,
an error may be observed. For management made in c¢lose proximity tn

l such items, their effect on measurements can be determined by the

\ following procedure, Zero the instrument in an electrically quiet

I area, in the standby position, then move the fnstrument to Lhe
questionable area involved. 1If AC pickup fs going to be a problem,
the meter {in the standby position) will indicate the magnitude of

I the error,

AGY-6/5
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3.7 A list of relative photofonization sensitivites 1s presented in Tanle

1 for the operators own use, A much more specific Iist {g availanle
from the CDM Boston Laboratory.

4.0 REFERENCE

Instruction Manual for Model PI 1610 Photofonization Analyzer Printed by
HNU Systems, Inc., Copyright 1975,

AGI-6/6
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Chemical Grouping
Aromatic

Aliphatic Amine

Chlorinated Unsaturated

Carbony!

Unsaturated

Sulfide

Paraffin (C‘-Cy)

Ammonia

Paraffin (c1~cd)

AG9-6/7
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{Sensitivities in ppm}

Relative'Sensitivity

10.0

10.0

5-9

5-7

3-5

3-5

1-3

0.3

Examples
Benzene, Toluene, Styrene
Diethylamine

Vinyl Chloride, Vinylidene
Chloride, Trichloroethylene

MEK, MIBK, Acetone, Cyclo-
hexene,

Acrolein, Propylene, Cyclo-
hexene, A1yl Alcohol

Hydrogen Sulfide, Methyi
Mercaptan

Pentane, Hexane, Heptane

Methane, Ethane
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FIGURE 1
RECOMMENDED CALIBRATION PROCEDURE FOR PHOTOTONIZATION ANALYZER

Rotameter
- \ :

O

- OQ gy

\B”Extenmon pfoﬁe

-

l\ Protocmzal on Prote

\Sensor}
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| l
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HNU P1 161 RECALIBRATION FORM No. 3816308

Rev
l Page 9 of 3
DATE RECALIBRATED BY
l INSTRUMENT SERIAL NO
STANDARD REFERENCE FOR CALIBRATION GAS:
. midrange = ppm
lowrange 2 ppm
I RECEIVED FROM PROGRAM |
l Was instrument recalibrated in field? yes no
Battery Check?  yes no (1f no, recharge)
I Intitial Zero (0-20 ppm range} pp vOC
l Challenge with midrange standard.
Initial Reading Designated ppm voC
l i Observed _ ppm voC
;' Potentiometer Setting (as found)
l f Final Reading {after recalibration) ppm yoC
. Potentiometer Setting (Final) | I
Post Calibration Zero (0-20 ppm range) ppm Ve f
i Challenge with low range standard. !
I ' Initial Reading Designated ppm VoC '
I Observed _ ppm _ e |
Final Zero (3-20 ppm rangej Observed ppm ) Thle ;
; Final ppm vhe |
i . — |
PREVENTIVE MAINTENANCE PERFORMED: Source Window Cleaned? yes no :
I Other: * :
i | O |
" b -
l ADDITIONAL NOTES: | | g:‘?(‘ '
— - . . & |
l CATIBRATED BY DATE
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GENERAL

The Model 3-5 is a waterproof, portable survey instrument
that operates on two standard D" cell flashlight batteries,
The instrument features a tregulated high-voltage, power
supply adjustable from 400 to 1500 volts and provides a
4-linear range £rom 0-200 mR/Hr.

The unit body is made of cast aluminum, including the meter
housing., The can is 1/16 aluminum. Other operating features
of the instrument include a unimorph speaker mounted to the
instrument can with an avdioc ON-OFF capability, fast-slow
meter response, meter reset button, meter light pushbutton
and a 6-position switch for selecting battery check or scale

multiples of X0.1, X1, X10 and X100. Each range multiplier
has its own calibration potentiometer,

Any G-M probe offered by the company will operate on this
unit as well as many of the scintillator-type detectors. The
instrument is set for 900-volt, G-M tube operation. For
special requirements, it may be adjusted for operation with

any G-M or scintillator tube between 400 and 1500 voits,

The unit is operated with two flashlight batteries for
operation from 1509 to approximately 320p, Fort
temperature operation to 09F, either very freeh alkaline
batteries or rechargeable NiCd batteries may be used,
Battery drain averages 30 milliamperes,

SPECIFICATIONS

POVER: two standard "D" size batteries

FOUR LINEAR RANGES: from 0 to 200 mR/Hr; meter scale
presentation - 0 to 2 mR/Hr with range multiples of x0.}, X1,
X190, X100

SENSITIVITY: 40 millivolts, (+20rV, -lé6mv)

AUDIO: built~-in unimorph speaker with an ON-OFF switch

HIGH VOLTAGE: externally adjustzble from 400 to 1500 volts
RESPONCL: 5 or 25 seconds for 90% of final meter feading

LINEARITY: plus or minus 5% full scale
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LUDLUFK, MODEL 3-5 BURVEY METER

CALIBRATION STABILITY: less than 15t variance to battery end
point

ELETER: 50 Micro-amp, 2 1/2-inch scale, with pivot-and-jewel
sugpension :

CONRECTOR: Series "C", 706 U/G; BNC or MHV may also be
provided

§IZ2E: 3.4 x 3.5 x 7.0 inches (H x W % L exclusive of handle)
WEIGHT: 3.5 pounds less detector

FINISH: drawn-and-cast aluminum, with computer-beige
polyurethane enzmel and silk-screened nomenclature.

DESCRIPTION OF CONTROLS AKD FUNCTIONS

{1) Meter has a readout of 0 to 4K CPM and 0 to 2 mR/hr for
an actuval count of 0 to 400,800 CPM or 0 to 200 mR/hr. A
battery test scale is also provided to check battery-charge
status,

(2) A Series "C" connector is provided for connection of the
cable and probe.

(3) Range Calibration Adjustments are recessed
potentiometers located on line with each multiplier position,
These adjustment conrtrols allow individual calibration for
each range multiplier.

{(4) Range Multiplier Selector Switch is a 6-position switch
marked OFF, BAT, X100, X10, ¥l, X0,1., Turning the range
selecter cwitch from OFF to BAT position provides operator a
battery check of the instrument. A BAT check scale on the
reter provides a visuzl means of checking the battery status,
Moving the rance selector switch to one of the range
nultiplier positions (X0.1, X1, X}0, X100) provides the
operator with an overall range of 0-200 mR/Hr. Multiply the
scale reading by the multiplier for determining the actual
reading.

(5) High Voltage Adjustment provides a means to vary the
high voltage from 400 to 1500 volts, The high voltage

setting may be checked at the connector with an appropriate
voltmeter,
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(6) RES Button, when depressed, provides a rapid meane to
drive the meter to zero.
(7) LAMP pushbutton Switch, when depressed, lights the meter
face,

_ {8) AUDIO ON-OFF Toggle Switch in the ON position operates

n the unimorph speaker, located on the left side of the

? instrument. The frequency of the clicks is relative to the

rate of the incoming pulses. The higher the rate is, the
higher the audio frequency. The audio should be turned OFF
when not required to reduce battery drain,

- (9) Fast-S5low Toggle Switch provides meter response,

' Selecting the "f*®* position of the toggle switch provides 90%

of the final meter reading in 5 seconds. 1In ®"S" position,
90% of the final meter reading takes 11 seconds, In "p"
' position there is fast response and large meter deviation,
In "8" position there is a slow response and damped meter
deviastion.
v 4, OPERATING PROCEDURES
-

I 4,1 Remove the battery box 1id and install two "D" size
batteries., Note (+} (=) marks on the inside of the lid,

I Match the battery polarity to these marks,

NOTE: Center post of flashlight battery is positive,

l Replace the battery box 1id,

i 4.2 Turn the range switch to BAT. The meter should deflect

I to the battery check portion of the meter scale., If the
meter does not respond, recheck that the batteries have
proper polarity. Press the LAKP button and check for a

I light on the meter.

4.3 Connect the cable to the instrument and detector.

l 4.4 Turn the instrument range switch to X100. Expose the
detector to a check source. The speaker should click
with the AUDIO ON-OFF switched to ON.

I 4.5 HMove the range switch to the lower scales until a meter
reading is indicated, The toggle switch labeled F-§

l should have fast response in "F"and slow response in
nsn.

’ T

1
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4,6 Deprese the RES switch, The meter should zero.

4,7 Proceed to use the instrument.

CALIBRATIOR

5.1 Detector Operating Point: Adjust the HV control for

500 volts at the instrument connector for G-M detectors.

NOTE: If an electrostatic voltmeter 1s not available,
use an ordinary volt-ohm~milliameter with an
attenuator to provide at least 100 Meg ohm meter
resistance, Select the appropriate scale and
then adjust high voltage to read 850 volts.

Do not use a vacuum-tube~type voltmeter for this
adjustment unless an external high voltage
multiplier probe is used,

Turn the instrument te X100. Expose the instrument to a
calibrated gamma field and vary the range calibration
adjustment control for proper reading.

Special Use Calibration: For special G-M detector
applications, the power supply may be adjusted for 450-
~velt and 1200-volt G-M tubes. Follow the above

procedure, only set the supply at the new operating
voltage,

For scintillation counters, connect the scintillator.
Expcse the unit te a source anc develop an operating
voltage versus count-rate plot., Set the operating
veltage at the flattest portion of this curve; then
proceed to adjust each calibration control for the
desirced meter reading.

Calibrating CPM Scale: To¢ calibrate the CPK scale, a
precision pulse genetztor is required. The pulse
generator should be capable of providing a 75-millivolt,
or greater, negative pulse with a pulse-width of 5
microseconds.

Connect the pulse generator to the instrument and adjust
the pulse frequency to provide @ 4/5-scale deflection on
the x100 range (400,000 CPN)., Adjust the X100 range
calibration potentiometer as required. Decrease the

.
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pulsce frequency by decades and adjust each range
calibration potentiometer accordingly.

6. MAIRTENANCE

ROTE: KEVER STORE THE INSTRUMENT OVER 30 DAYS WITHOUT
REMOVING BATTERIES. ALTHOUGH THIS INSTRUMEKRT WILL
OPERATE AT VERY HIGH AMBIENT TEMPERATURES, BATTERY
SEAL FARILURE CAN OCCUR AT TEMPERATURES AS LOW AS 100
DEGREES FAHRENHEIT. NEGLECTED BATTERY SEAL FAILURE
WILL SURELY CAUSE ONE AWFUL MESSI

Instrument maintenance consists of keeping the instrument
¢lean and periodically checking batteries and calibration,
Once initial calibration is performed, recalibration should

not be reguired if batteries are maintained in good
conditicn.

An instrument operational check should be performed prior to
eacn use by exposing detector to a known source andg
confirming proper reading on each scale,

Under certain conditions, NRC requires instrument
recaiibration every three months, Check the appropriate
regulations to determine recalibration schedule. )

1

Also at three month intervals, the batteries should be
removed and the battery contacts cleaned of any corrosion.
If the instrument has been exposed to very dusty or corrosive
atmosphere, more frequent battery servicing should be used,

Use a spanner wrench to unscrew the battery contact
insvlators, expocing internal contacts and battery spring,
Removing the handle will facilitate access to these contacts.

T
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BILI, OF MATERIALS

CIRCUIT BOARD, DRAWING 176 X 17

CAPACITORS

Cl
c2
C3
o
C5
C6
C7-C8
co
Cio
Cll
Clz
Cl3
Cl4
C15
Clé
Cl7
Ccls
Cl9
c20
C21-C23
C24
c25

TRARSISTORS

100PF, 3KV, C
.OlKF, 50V, C
500PF, 500V, C
.0047MF, l00v, P
JOIMF, S50V, ¢
10MF, 20V, OST
100MF, 10V, DST
4.78F, 10V, OST
JANF, 20V, C
4.7MF, 10V, OST
22MF, 20V, T
LO0IMF, S0V, C
JAMF, 10V, C
100MF, 10V, OST
1MF, 35V, OsT
JIMF, 10V, ¢
100FF, 3KV, 0OsT
.005MF, 2KV, C
.001¥F, 3RV, ¢
.001MF, 1KV, C
»01MF, 50V, C
500PF, 500V, C

2N2713
MPSUOY
MPS6534
2N3877
MPS6534

INTEGRATED CIRCUITS

Ul
g2
u3
¥
U5-U6

RETRE ke 2
.
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CA30S¢E
CD4093
CD4098
CA3096
LM358

04-3532
04~5523
04-5555
04-5513
04-5523
04-5507
04-5576
04-5578
04-5521
04-5578
04-5579
04-5523
04-5521
04-5576
D4-5575
04-5521
04-35532
04=-5520
04~5518
04~5519
04-5523
04-5555

05-5755
05-5778
05-57¢€3
05-5758
05-5763

06-6023
06-6030
066066
06-6023
06-6024
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QUESTIONS AND ANSWERS ON ZINTURY OvA 128 AND /4 12850

W' 3% 18 the DVAY Tre QVA [IrgaccC Vaper A-glyzer. g @ portine € a-.

orization detector package 7esigned O MGrIOT OrGanic Gasss 3on
/30278 11 the ambiant aivr,

How “0es the (VA work? Tne JVA, as mentinned pravossly 1§ 2 flg=s

=

ipnization detector to which can be attachet chrynatagracs= 7 (2’ ==

for gualitative and quamtative analysis of air Rixtures, =-1afly,
the WA fyrctigns a5 follows:

A sma'l drapgnram pump locatar integral to tre QVA hevngs e o2 ave

sample throigh a pickyp probe (1747 1,0, tuzng! at <ne rate 9f 1.7
liters per minute, This 317 sample is Mixe? wiin hygragen 73
celivered to tne detector chamber where the mixture feeds i= = gma’
flare, The flarme s part of 2 very sensitive potentismeter system
which Zan detect the mingte dmzation due t4 burning of orgama:
COMpounls.

-t

he supsly of nydrogen is stz ed 11 a 75 Ccubiz centimeters ¢tatnmlags

stea! tank anz fed 1o the flame through a carafylly regulates celiver,

IR

o

§ys

mhat form does the GVA readolut take? The response of tne Dyl

potentiometer is displayed o~ a meter locate? on the randle of +ra
pickup probe. The OVA is c3itbrated to read girectiy in par:s pe-

militon as methane, The OVA 128 unit reads out in a limear s-4'a 1n

~

three ranges 0-10, 0-100 and 3-1000 parts per miilign,

Tre V4 15 factory calibratec fur metnane Qas Sut cCan 2@ user
calibrated for other organic 3as#5 and vapors. A key factor =3 weey

in mingd is that different org2nic compounds will have diffe-cr:

instrument responses, Example are:




Cornpognn Dalams 5 Dpernmzaie
4

e ———— = — = = . i —— %

Marhana PX 3tamsana
A{eI0Ne 63
Metnyl Ztny! xelone g2
Mathyi jsadutyl Ketonz H Y
Hetnyl Alcoho! 15

Ethyl Alconoi

[a®]
n

Isopraopy ! Alzoro! £
Cara2n Tetrracnicrrae L
Zrtorgfars £5
Trignlorzetnglane 3
Vinyl Trlzride 35
- [s thers g gene~a! ~yla w'tn rogacd tg ingtrymant eagrzmge fom ocel oo
or_vapcr being —a~rtcred’  Damponds 2ontainiag txyges gtse 2 | jwet
| resparse than what 5 absenyel for pLre hyargiactong, Tyapp oo aez
3'I0N2vs, estars, etrers ant 2 Iermgdas,
nogeneral, the RIGreT the peIporiion of C3rbot 42 Dwwger, 1N Touee

e effect of oxygen 0 lowesing 1mgtryment ressinse

.

Tnis generat rule aisd applles to mrirpgen cont2lnteg IIILnTS 5L IC

lgwer tre affsct 5f Sxygen 17 13wer17°g 10SLrument regpingoe,

This general rule a2lso applies to nmil-ogen COMTIINTAG COTDLITTY gL0n

a5 amines ang nitriles 3ng haiogerated ¢OMpIinds LI 33 Fredn:

What Compourds 12 N0t grve AN 1Msirymant regagnse’ Nanagegan’

cMpounds and COZ‘ CJ ana n1gh humigity levels,

6. wWnat is the source of power for the QVAY The QVA contains a

refiilable nydrogen tank and rechargeable batteriss (12 volts)
sufficient to operate the instrument for a minimum of 8 hoyrs n +ra
- freld,

D G S I R SN U NN -
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12, Wnmzt o ots TR chromatyg

~

CRrQTATTGrEONTC optian CONngTSts 0f 2 Ihargpal filter castesige )

valve §¥5ta™ ant a ¢hramatantaprl Iy Ut

- TopTToTapte oY gperatyn Yy otrat g mict o re af aeggnn e

v

e 2

CI¥LILTIS T the

3

(¥e)

DN3SE Wren SwAIT Thraugn the 3070 oo

[Tel

g2s 72 physically separates priar =5 the ex1ting to the gataeft i, 7

gther words, tne compougnds vary 11 the dengtr af ‘ime they, rej. s "0

travel through the column,
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Various column packings are utilized to obtain separation, FEramp zg

ar2 chromosor: and supelcoport.

in the case of the OV4, the hydrogen supplying the hydrogen flanz ‘s
ysed as the carrier gas for the c¢olumn,

i1 gperation, the uysar first detarmines that a given $a7pie is he'-g
deitvered to the detector by observing * meter respanse raugnly 1:2 3¢
full scate. AU this Instant, the inject valve 3¢ depressed with a
gnarp motion, Thrs action accomplishes twd things, First, 2 0}, 25¢-
sanple of the air mixzure s introduced int0 the nyzrogen cdrrizc Gas
whtlh then proceeds S enter the chromatographic col isn,

Sezand, the 2air <ampie b2ing broug»s in to the ingtriment pros2 15 o

gr-a¢ted tnrougn a charzcoal filter cartridge. This insures that

“Crean" air is bHewng dfrected (0 tne Jetector,

A cngrt orecorder 15 attached to the OVA to obtain ingtrument ragpingas
Svertime as the comporents of the sample exit the ¢olun and procaen
t2 the detactor,

To return te the "total nyarocarbons” mode of operation, the injest

valve 15 pulled upward to 1ts original position., The backflist 1s
then reversed [(to a pos tion oppostie of what 1t was prior o the
analysis) tao backflus™ tne column ang clear 1t of very slow mosing
companents which will eventyally clog the column and reduce the flow

nf carrver gas,

Tne chart recorder gives a record of the ex1t of comgdnents zallea a

chromatagram, The time 1t takes far eacn compound to exit the (ol oo

3s measured from the instant of injection is called the retentio~ <i-e

and serves to identify the compound, The procedure thus gives

quaiitative information regarding tne gas mixture being examined,
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The area under the chromatograpric pea< 1§ proportional ti tne

concentration of the conpound whizh the pear represents, The 5.2

thereby ylelds guantitative information 3baul the ¢as mixture,

What Vs the PIP? Tne Porzable Isotherwal Zacw fB]D for short' iz

I

device ysed for keepiny the chromatogrannic catumns +F tna Wi a-

T

constant, praselected temperature during analysis, Tais contre’ o

ur

regquired particularly for outdaor use of tre JVA because the razars- -
f0r 0rganic CoMPOLNIS 07 a chromatigraphic ool e vattes wiin

temperature,

Tne PIP conrsist of 2 metal container roughi, 47 1n dlatetse ardgnt
whicn 1S wound the chramatographic column,  The ¢olumn is then “a3ne-
in place with polyurathane foam, the whole Seing cortiine” 11s1de ar
puter plastic container,

When the cover of trhe PIP s remgyed, tne “aner &l wingm cantat~e-
can be filler witnh a $olutior 2t a constant tamperature {exampie: ie

and water; or a meta' slug neated 3 a decin

N

d tenperatire can e Sel
as a heat sinx,

The PiP 15 mounted 07 a bracket on the side oF the Ova.

What accessories are avavlable for the /47 Tre QVA "5 eguispet win

a vartety of standarZ accessorces, These a-e:

3. The dnstrument carrying and storage case
b. The fuel filiing hose assemniy

€. The A C. battery charger

d. The earphone

e, Pickup fixtures

{entury OVA's can also be equipped with varies optional accessories, These
are:

ot A R A SRR T
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SECONDS
PSEEAS; “IPOM-DP-{ PRINTER POWER SHOULD BE SWITCHED ON HERE) IST PRINTOUT COMMAND SIGNAL
-_ BLANKED ‘\ I’y
ij - - -— o -
" LAST CONCENT. | CONCENT. | CONCENT. | CONCENT. | CONEENT. |
i LAST READING READING | READ 1 | READ. 2 | READ. 3 | RE4D. 4 | READ. 5 | ETC
: T T 13 T 1] T T T .=
o 3o} 20 10 40 50 60 70 80
2 SECONDS
PRESS
;gﬂg PRIMTOUT COMMAND SIG.MALj
—PREVIOUS ZERC VALUE BLANKED ‘ AVERAGE 2EROQ VALUE
: Iy /" s
" 5 " YT ZERO ZERO 2ERD z. l 1o et
’ o L/ [-—f '/— i—/ READ i READ. 2 READ. 3 4 | ‘-,—-/‘/ /
T T T 14 T T T ¥ - -
8% o 0 20 30 40 50 80 70 ao

SECONDS

10 wHOdHOD ¥

uoiging ABojouyze VOO

Figure 2. Timing diagram of MINIRAM model PIM-3 when pressing OFF, MEAS. or ZERO €rypical titﬁes).
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82,05 02.04 02.05 02,04 92.95 Continuous
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82.05 02.05 02.65 02.84 62.65 P Printout of
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-
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Figure 3. Typical MINIRAM Model PDM-2 Digital Printout Format
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300 BAGD | e
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Figure 4. - 20 mA loop cennection
+
PRINTER 10 K POM
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_ ov Y 1
Figure 5. - R5-232 connection
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FRONT SENSING CHAMBER

THUMB SCREW INLET

HOLD DOWN
Tag

SENSING BAGCK SEALING
CHAMBER PLATE
EXHAUST

Flgure 6b

Figure 6a Flow Adapter

MINTRAM with Flow Adapter Attached
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Figure 7b

FILTER

BATTERY

“

ZERQ AIR

EXHAUST FROM
SENSING CHAMBER

Figure 7a Zero Check Module

MINTRAM with Zero Check Module Attached
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e CYCLONE

i MILLIPORE
. FI? HOLDER "

CYCLONE BACK

ume QfF  NLET SEALING PLATE
SCREW MSA \
FILTER
CASSETTE SENSING CHAMBER
EXHAUST
(TO FUMB)

Figure 8a Personal Sampler Adapters

Figure 8b MINIRAM with Personal Sampler Adapter Attached
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SENSING
s CHAMBER

I INLET

SENSING
CHAMBER
EXHAUST

Figure 9a Respirator Adapter

Figure 9 MINIRAM with Respirator Adapter Attached
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Figure 10. MINIRAM with Sunshield Attached

Figure 11.

Model PDM-55 Shoulder Strap
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Figure 12. Model PDM-TS Table Stand

Figure 13. Dot Matrix Digital Printer
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SUBSURFACE SOIL SAMPLING - No. 3816031
SURFACE WATER SAMPLING - No. 3816012
SEDIMENT SAMPLING - No. 3816011

SAMPLING OF ORGANIC VAPORS AND AIRBORNE PARTICULATES - No. 3816016

SAMPLE BOTTLE PREPARATION, SAMPLE PRESERVATION AND MAXIMUM
HOLD TIMES - No. 38170067

pH - Electrometric method - No. 38101C0
FIELD MEASUREMENT QF SPECIFIC CONDUCTANCE - No. 3816007

MONITORING WELL INSTALLATION ANO GROUNDWATER SAMPLING -
Ne. 3816013
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No 3816031
Rev

Page 1 of 4
SUBSURFACE SOIL SAMPLIKG

1.0 GENERAL

The objective of subsurface sampling 1s to obtafn soi) from kaown depths in
order to evaluste site characteristics, detect the prasance of any
contaminants and to evalutate the potentfal for pollutant migration., In
the following sections, the equipment and techniques used to collect
subsurface sofl samples are described. General procedures which shall be
followed during soil sample collection, including the ¢leaning of sampling
equipment, are presented in method number 3816009,

2.0 BOREHOLE DRILLING

Subsurface soil samples from boreholes can be obtained at specified depths
or continuously. Several techniques can be utilized for advancing borings
including jetting, wash boring, auger boring, or rotary drilling. These
techniques are briefly described in procedure number 3816013, Jetting, is
not appropriate where soil samples are of concern,

In some instances borehole advancement, in connection with soil sampling,
is accomplished by continuous sampling,

3.0 SOIL SAMPLING

The boring techniques utiiized to excavate a borehole result in
considerable disturbance of soil and do not allgw for accurate
determination of the depth from which soil materials have been excavated,
Therefore spiit spoon, thin wall tubes or other sampling techniques must be
used in conjunction with boring operations to obtain soil samples.

Subsurface samples may be obtained at predetermined depths, at every change

in lithology or continuously, Continuous sampling provides the most
accurate record of subsurface conditions for interpretive purposes.
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Split Spoons

Split spoons are devices used to obtain subsurface samples of up to
2.5 feat in langth within hollow stam auger flights, ¢3sed bortngs,
and mudded hotes. The 1,75 to 2.5 in ID split spoon samplers are
advanced tato the undisturbad matartal beneath the bottom of the
casing or borehole by use of weighted hammer and defll rod. The
relationship between hammer weight, drop and blows required to
advance the split spoon in 6-inch fncrements 15 an indicatoin of
density or consistency of subsurface soils, After the split spoon
has been driven the prescribed depth, it is removed carefully to
avoid Toss of soil materials. In nonecohesive or saturated soils a
nest shall be used to help retain the sample,

Following removal of the split spoon from the casing, it shall be
detached from the drill rod and opened to allow for visual
clagsification of the sample. When less than a 10-fnch sample has
been obtained, a second cleaned sampler shall be loweréd into the
hole and a second sample shall be obtained., The first sample
collected, if any, shall be retained unless greater sample recovery
is obtained during the subsequent sampling attempts. The entire
sample {except the top several inches of possibly "disturbeg"
material) shall be retained,

Samples of cohesive ¢lays or silts shall be wrapped in aluminum foil
prior to storage in jars, to preserve as undisturbed a sample as
possible,

Once an adequate sample is collected, the sample shall be inspected,
described, planed in wide mouta jars, labeled, and stored for
transportation to the laboratory,

If volatile organic analyses are to be performed, VOA vials shall se
filled immediately {rom the split spoon before jarring. Subsamples
for other specific chemical analyses shall be taken as soon as
possible as required.
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Thin Wall Tubes

Thin wall tubes are hollow pipes which are pressed or driven fnto the
soil without rotation to obtain core samples of relatively
undisturbed soils,

Thin wall tube samplers are generally 1,875 in ID, 2 in OD and 2 to 3
feet Tong, but may be of any size convenient for sampling, The thin
wall tube has a sharp cutting edge and a positive inside clearance.

Thin wall tube samplers may be pushed or driven into soils inside
hollow stem auger flights, wash bore casings or uncased boreholes.
The tubes are pushed into the soil without rotation until the desired
depth is attained or to refusal. If the sample tubes can not be
advanced by pushing, it may be necessary to drive th. tube into the
sofl, without rotation, using hammers and drill rods. The tubes are
gererally ailowed to remain in the boring for 10 to 15 minutes to
allow buildup of skin friction prior to removal, The sampler is tlca
rotated to shear the sample from the soil below and carefully remcved
from the borehole.

Following removal of the tube sampler from the drilling equipment,
the sampler is inspected to ensure that an adequate length of sample
as heen obtained. This sampling procedure shalt be repeated until an
adequate soil core is obtained provided that the material being
sampled is of a nature which would permit retention in the sampler,

Upon succassful retrieval of a soil core it shall be described and
recorded in the log book and any disturbed soil shall be removed from
each end of the tube. Samples for vclatile organic amalysis must be
extracted from the scilds sample as soon after the sampler is
withdrawn as possible. During transport to the sampling station, the
tube should be capped with a non-reactive material. For other
parameter, the shelby tube shall be sealed by pouring three 1/4 inch
layers of liquid wax such as Socony Vacuum Product 2300 in each end
allowing the wax to solidify hetween each layer. The remaining space
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shall be filled to the end of the cylinder with Ottawa sand or other
similar sand and allowed to settle and compact. Plastic caps shall
be taped over the ends of the cylinder and then sealed by
successively dipping the ends into 1iquid wax., The tube shall then
ba tabaled, Care sheuld be taken in handling to Tabel the top and
battom of the tube.
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SUBSURFACE SOILI SAMPLING
ADDENDUM TO METHOD No. 3816031

Procedures

The general procedures provided in Method No. 3816031 of the Site Investigations
Procedure Manual (see Appendix IV) will be used to collect the subsurface soil
samples. In addition, the folleowing procedures will be wtilized for the collection
and surrogate analysis of subsurface soil samples.

a. Procedures specified in the subcontractor bid package for subsurface scil
investigation contained Appendix IV will be folleowed:

b. The following on-site and off-site localities will be sampled during the sub-
surface soils investigation program. These locations have been based on
examination of historical aerial photographs and previous data collected in
other sampling programs.

Norchern point of tue North Cavalcade Site

Known or potential locations of past wood treatment areas

Off-gite location at Mavry and Woodard streets .

Random locations throughout drip track area in central part of site.

Qoo

c. These localities will be investigated first using a portable power auger.
The 200 power auger boreholes are to be advanced to a depth of 5 feet,

d. The soil materials brought up from the power auger borings will be quali-
tatively screened using OVA and HNU instruments and described by the on-site
geologist. The instrument readings and soil description will be entered into
the field notebook. The approximate depths of each soil type will be noted
in the fiesld notebook.

e. All downhole equipment including the power auger will be cleaned pricr to
sampling and between use using the following method:

1. Rinse with clean distilled water, or steam clean with steam generatcr as
necessary.

2. Rinse with alconox detergent solution, brush deposits if necessday, and
allow to dry.

3. Rinse at least once with clean distilled water.
£. All sample locations will be staked and marked with an appropriate label.

g. All soil materials removed from the hole shall be collected, containerized
and stored in compliance with RCRA regulations for proper disposal.
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The powsr auger borehole will be grouted back to the original surface using a

non-ghrink bentonite-cemsnt mix.

The power suger borings will be uged to start determining the limits of the
soil contamination and to guide the placement of deeper surface borings.
Deepet soil borings will be conducted at 49 on-site locations and 1 off-gite
location.

Each boring will be advanced and sampled continuously to a minimum depth of
five feet below the base of the shallow aguifer or until there is no overt
contamination that can be detected visually. At a mipnimum, the borehole will
be 25 feet deep.

Samples will be collected continucusly using a 3-inch diameter split-spoon
sampler that will be driven into the ground in consecutive 18-inch intervals.
The over--sized split spoon sampler that will be driven into the ground in
consecutive 18-inch intervals. The over-size split spoon is needed to pro~
vide enough sample for standard laboratory analyses, especially when
duplicates are collected.

Upon recovery of the sample from the borehole, the split-spoon sampler will
be opened after placement on a clean teflon sheet.

As the spoon is opened, the soil material will be qualitatively screened
using an OVA and/or HNU and described by a geologist using the following
techniques.

1. Verify that the OVA or HNU have been calibrated within the last four
hours and that the equipment ig functioning properly.

2. BAs the split-spoon is opened, pass the air intakes along the sample at a
distance of approximately one-half inch, noting the location and magni-
tude of the readings in the field notebook.

Lk

At roughly six-inch intervals, position the intakes close to the sample
and then disturb the soil material with a spatula noting the locations
and magnitude of the readings in the field notebook.

4. Record the highest readings on each instrument for each six-inch interval
of sample recovered, identifying any interferences and basis of
measurement.

5. Before the borehole is advanced or the next sample is taken, place the
air intakes into the borehole, six inches below the ground surface,
noting any readings and interferences in the field notebook.

6. Record the soil descriptions into the field notebook.
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The disturbed ends of the sample should be trimmad, The soil material will
then be divided into three six-inch samples and placed in separate sample
containers using clean stainless steel spatulas for further analysis or
storage.

1f less than 18-inches of soil is recovered by the split-spoon, the geologist
will uge his judgment to assign depth intervals to the recovered material.

After the sample has been placed in a bottle for storage or future analysis,
a headspace analysis shall be performed in the field using the following
techniques.

l!

2I

Each sample will he piaced in a sixteen ounce widemouth glass jar with
aluminum foil and teflon caps.

Verify that the OVA and/or the HNU have been calibrated within the last
four hours and that the equipment in functioning properly.

Leave the sample container at the borehole site. After a minimum .riod
of 15 minutes of eqguilibrium in the sample jars, place the air intake of
the instrument through the aluminum foil and into the headspace of the
jar. The length of time prior to conducting the headspace analysis
should be approximately the same for each sample.

In sun or shade the "plateau" readings of the headspace in ppm will be
recordec in the field notebook along with the ambient temperature. The
length of time between placing the samplie in the sample container and
conducting the headspace analysis will also be recorded.

An avereage of four soil samples from each continuous soil boring showing
a range of CVA and HNU readings from low to high concentraticns and/or a
range of distinct soil materials will be sent to the on-site warehouse
for surrogate analysis by COM personnel.

Approximately four samples per continuous soil boring will be analyzed by CDM
personnel using a surrogate analysis. These samples will be screened for
zinc, copper, chromium and arsenic using an x-ray fluorescence machine. The
procedures to be utilized for conducting this analysis are provided in
Appendix I1V.

From L ¥ samples subjected to surrogate analysis 20 sampies or 15 percent
{which..ar is greater) will be sent to the contracted laboratory for the
analyses described below.

Should highly contaminated samples, containing relatively pure product, be
encountered on the site, up to ten samples will be subjected to the analysis
for the parameters described below.

T e TNy
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The boring will be advanced uging dry hollow stem augers or other methods
approved by the geclogist that do nol use drilling fluids.

The split-spoons, teflon sheets and spatulas will be decontaminated in
accordance with the standard protocol presented in Step F prior to each uge.
the drilling rig and all related equipment and tools used at one boring will
be steam-cleaned prior to re-use.
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SURFACE WATER SAMPLING

1.0 OBJECTIVE

The objoctive of obtainfng surface water samplas s to determine the
surface water quality entering, lesviang or affected by the sits, Surface
water samples are considered environmental samples (containing low
concentrations of contaminants) but accurately quantifying the contaminants
present is of utmost importance. In order to obtain a reprasentative
sample, the hydraulics of the water course must be determined before
samoling, 50 that the most representative sample can be obtained.

Either grab or composite samples may be collected. Grab samples are
collected at one particuylar point and time. flow- or time-weighted
composite samples are composed of more than one aliquot collected at
various sampling sites and/or at different points in time, Because of the
unknown safety risks, as well as tha changes in chemical nature of the
sample that may occur throuah cumpositing, samples containihg hazardous
materials at significant concentrations shall not be composited.
Environmental samples containing low levels of toxics may be camposited
however, as described in the site specific sampling and analytical plan,

If it 15 necessary to wade into the water course to obtain a sample, the
team member shall pe careful not to disturb bottom sediments and shall
enter the water course downstream of the sampling location, While in
reality, it is difficult to prevent disturbance of the sediments, it is the
responsibility of the team member to minimize the introduction of sediments
into the sample. [f necessary, the sampling technician shall wait for the
sediments to settle before taking the sample,

If the water course is maving, a depth integrated grab sample shall be
obtained, A depth integrated sample is collected by lowering an open
container (shown 1n Figure 1) against the flow, to a depth just above
bottom, TYhe container is then turned into the flow and raised at a rate
that allows it to just fill when it reaches the surface. The sample shall
be collected in the middie ¢f the stream,

AGI-6/1
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2.0 EQUIPMENT

The best choice of sampling equipment depends on the particular conditions
at the site and the water body being sampled, The tyes of samplers

- available are:

Open tube

Pond Sampler

Hanual Hand Pump
Weighted Bottle Sampler
Kemmerer Sampler
Extended Bottle Sampler,

o o O O O O

Of these, the pond sampler and the weighted bottle sampler will be used
most often, The criteria for selecting a sample collector are:

¢ Disposable and/or easily decontaminated - A collection device
may not be used again without sufficient cleaning,

¢ Inexpensive - This s a necessity 1f the item is to be disposed
of.

o Each of operation - Cumbersome safety clothing and the use of

protective respiratory equipment diztate the use of simple
tools,

o Nonreactive - The device must not react with the sample in such
a manner as to contaminate it,

o Safe « The unit must not present a safety threat to the user,

3.0 SAMPLING METHODS

3.1 Pond Samgler

The poad or dip samplier (Figure 1) consists of a container attached to the
end of a long pole by an adjustable clamp, The pole can be of any
AG9-6/2
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non-reactive material such as wood, plastic or metal, as 1t will not be in

contact with the sample itself. The sample shall be collected in a jar or
beaker made of stainless steel, glass or non-reactive plastic. Preferably,
a disposable beaker which can be replaced, shall be used at each station,
Liquid wastas from water courses, ponds, pits, lagoons or open vessgls are
“ladeled" into a sample container.

3.2  Manual Hand Pumps

Manual pumps are available in various sizes and configurations, Manual
hand pumps are commonly cperated by peristaltic, bellows or diaphragm, and
siphon action, Manual hand pumps which operate by a bellow or diaphragm,
and siphon action should not be used to collect samples which will be
analyzed fo volatile organics.

The pump is operated according to manufacturer's instructions. The sample
inlet hose is inserted fntu the Tiquid to be sampled, and a crank or
beliows is activated,

To avoid ccntamination of the pump, a liquid trap consisting of a vacuum
flask is inserted at the sample inlet hose to collect the sample (Figure
2}. Teflon tubing shall be used for the inlet hase which the liquid samp'e
in order to avoid sample contamination, The hose and trap must be flushes
between stations with a minimum of three valumes of liquid
replaced at the end of each day,

+ and <leaned or

3.3 Meighted Bottle Sampler

The sampler (Figure 3} consists of a glass bottle, a weight ginker, 3
bottle stopper, and a line that is used to open the bottle and to lower and
raise the sampler during sampling., There are variations of this sampler,
as 1llustrated in the ASTM methods D 270 and E 300,
either fabricated or purchased. Procedure for usa:

This sampler can be

1. Assemble the weighted bottle sampler as shown in Figure 3.
2. Gently lower the sampler to the desired depth so as not to
the stopper prematurely,

remove

AGI-6/3
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3. Pull out the stopper with a sharp jerk of the sampler line,
4, Allow the bottle to fill completely, as evidenced by the cessation
of air bubbles.

5. Raise the sampler and cap the bottle,

6. Wipe the bottle clean, The bottle can be used as the sample
container,

Alternatives to the weighted bottle sampler are the Kemmerer sampler &nd
the extended bottle sampler,

AG9-6/4
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SEDIMENT SAMPLING

1.0 GENERAL

- Sediment samples are obtained at uncontrolled hazardous wéste g¢ftes and

controlled substances work areas in order to provide information on
transport of contaminants. Sediments consist of soil materials which have
been transported to ponds or streams due to surface sofl erosian or those
materials that occur naturally under submerged conditfons. Sediments are

generally saturated and may be composed of mineral or organic materials or
a combination of these,

2.0 SAMPLING EQUIPMENT AND TECHNIQUE

Sediment samples may be abtained using on-shore or off shore-techniques,
Sediment sampling equipment and techriques must be designed to minimize the
risk of dilution or loss of material as the sample is moved through the
water column, For these situations where floatation devices or boats are
required for sampling, extra precautionary measures must be empicyed, At a
minimum, 1ife preservers must be provided and two individuals shall
undertake the sampling and an additional person shall remain in visual
contact on~shore to observe the operations,

In the following sections, sediment samplers and their use are described,

2.1 Dip Sampler

A dip sampler consists of a pole to which a jar or sccop 1s attached. The
pole may be made of bamboa, wood or aluminum and be either telescoping or
of fixed length. The scoop or jar at the end of the pole is usually
attached ustng a ¢lamp,

The dip sampler is operated by submerging the jar or scoop and pulling it
through the sediments to be sampled. The samples retriaved are then
transferred into the appropriate sample container by decanting liquid phase
and retaining the sediments.

AGI-6/1
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2.2 Hand Operated Core Samplers .

Hand operated sediment core samplers are used to obtain sediment samples in
shallow water {<3 ft)., These samplers operate in a mannar similar to that

© described for so0i) cére samplary. Howéver Batause of the saturated

conditions of saediments, provisions must ba provided so that the sample is
retatned within the core. Core samplers are gensraliy constructed of an
outer rigid metal tube into which a 2 inch ID plastic core slesve fits with
minimal clearance. The cutting edge of the core sampler has a recessed lip
on which the plastic slaeve rests and which accomodates a plastic nest.
This nest is oriented such that when the $ampler is pressed into the
sediment, the core is free to move past the nest, OJue to construction of
the nest, the core will not fall through the mest upon removal of the
sampler from the sediment,

When the sampler is removed from the sediment, the plastic sleeve is
removed sealed and labeled, Core sleeves should be sealed by packing ends
with clean sand and placing plastic caps secured with friction tape over
ends. Care should be taken in handiing samples and the orientation of the
sample core shall be indicated on the sleeve,

Because core sleeves and nests are generally made of plastic, special

provisions should be made if samples are to be tested for chlorinated
organics,

The land operated core sampler will not be useful for obtaining samples of
gravelly, stoney or consolidated sediments.

2.3 Gravity Core Samplers

Gravity core sampiers are used to obtain sediment samples in water bodies
or lagoons with depihs of greater than 3 to 5 feet. These types of
samplers can be used for collecting 1 to 2 foot cores with a 2 inch D, of
surface sediments at depths of up to 100 feet beneath the water surface.

AGS-6/2
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As with all core type samplers, they are not suitable for obtaining samples
of coarse « gravelly, stoney, or consolidated desposits. They are howeser,
useful for fine grained inorganic and organic sediment sampliing,

The gravity core sampler operates in a manner similar to the hand operated
core fn that a plastic sTeeve of 2 inch ID fits within a metal core housing
fitted with a cutting edge, Plastic nests are used to retain the core
within the plastic sleeve. An opening exists above the core sleeve to
allow free flow of water into and through the core as it moves vertical'y
downward to the sediment. The sampler has a messenger-activated valve
assembly which seals the opening above the plastic sleeve following
sediment penetration., This valve is activated by the messenger creating a
partial vacuum to assist in sample retention during retrieval,

Samples are obtained by allowing the sampler which is attached to
approximately 100 feet of aircraft cable to drop to the benthic deposits,
The weight of the sampler drives to core into the sediment to vary depths
depending on the characteristics of the sediments. The messenger is then
dropped on the taut aircraft cable to seal the opening above the plastic
steeve. The sampler is then carefully retrieved,

Upon retrieval of the sampler, the plastic core sleeve is removed and vo'1
spaces at either end packed with clear sand, The sample is then sealed
with plastic caps attached using friction tape. Care should be excerised
in labeling in order to properly identify sample orientation,

2.4 Dredges

Dredges are generally used to sample sediments which cannot easily be
obtained using coring devices or when large quantities of materials are
required, Various dredge desiqns are available for sampling fn deep or
turbulent waters and for obtaining samples from gravelly, stoney or dense
deposits,

Dredges generally consist of a clam shell arrangement of two buckets, The
buckets may either close upon impact or be activated by use of a messenger,

AGI-6/3
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Dredges are commonly quite heavy and therofore require use of a winch and
crane assembly for sample retrieval,

Upon retrieval of the dredge, the sample can either be sieved or transfesred
directly to a sample container for labeling and storage.

Dredge types which could be used for sampiing include Ponar, Petersen and
Ekman dredges.

AGS-6/4
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SAMPLING OF ORGANIC VAPORS AND AIRBORNE PARTICULATES

1.0 INTRODUCTION

This procedure shall be followed to collect organfc vapors and particulates
prasent in ambignt air. A known volume of air 1¢ drawn through a
three-stage sampler consisting of 4 teflon filter followed by a two-stage
Tenax-GC sorbent tube to trap the organic vapers/particulates present. The
filter is used to collect pollutants in a solid state or adsorbed on
particulate matter and is analyzed separately after sampling. The sorbent
is used to collect vaporous analytes. The organics are desorbed from the
filter and Tenax thermally, and the sample is analyzed using a coupled gas
chromatograph/mass spectrometer.

2.0  EQUIPMENT

2.1 Sampling Pump

A calibrated personal sampling pump whose flow can be determined to an
accuracy of + 5% at a low rate of 1.0 to 1.5 V/min is requived, The pump
is calibrated with a representative sampling assembly in lins,

2.2 Organic Sampling Filters

The filter assembly consists of a two piece 37 mm filter cassette packed
with a teflon coated glass fiber filter (Pallflex Products, Inc, T60A20 or
equivalent),

2.3 Urganic Sampling Tubes

The sampling tube used to collect the sample consists of a glass tube,
10-cm long with a 6-mm [.D, and a 8-mm 0.D. packed with two sections of
Tenax»GCR. The two sections include a front adsorbing section (190 mg) and
a backup section {50 mg), The two sections are separated by a portion of
silylated glass wool. A plug of silylated glass wool is placed at each end

of the sorbent tube, The pressure drop across the tybe must be less than

AHQ-5
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one inch of mercury at a flow rate of 1.0 liter per minute, (SXC Inc., CAT
#226-35-03 or equivalent),

3.0

3.1

3.4

3.5

3.6

3.7

AHO-5
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PROCEDURE

A gample size of 150-300 liters is recommended. Sample at & known ¢§
flow rate of 1.0 liters per minute,

Immediately before sampling, break open the ends of the tubes,

The section containing 50 mg of Tenax~-GCR is used as a backup and
should be positioned nearest the sampling pump. The tube should be
placed in a vertical position during sampling to avoid channeling and
subsequent premature breakthrough of the analyte.

Air sampled should be passed through a teflon coated glass fiber
filter before entering the front section of the Tenax-GCR tube to
trap any analyte in particulate form present in the atmosphere.

Set the flow rate of the pump as accurately as possible using the
manufacturer's directions, Record the information necessary to
determine flow rate, and also record the initial and final sampling
times. Record the temperature and pressure of the atmosphere being

sampled.

The tubes should be firmly sealed with plastic caps immediately afier
sampling, The filter cassette with the teflon coated glass fiber
filter must also be sealed at both ends with caps provided by the
manufacturer,

One Tenax-GCR tube and tefion filter should be handled in the same
manner s the sample tubes except for the taking of an air sample,
This sample should be labeled as a blank, Submit one blank for every
ten samples, for any batch or partial batch of fewer then ten
sampies.
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3.8 At least one blind duplicate should be prepared for each sampling set

taken per day. A biind duplfcate {s generated by collecting
duplicate field samples (other than a blank) simultaneously at one
Tocation and labeling each of the two duplicates with a unique field
code, consistent with the field sample coding system, as if they were
independent samples.

3.9 A minimum of six unused IenaxaﬁcR tubes and filters should be
available for use in desorption efficiency studies in conjunction
with these samples, because desorption efficiency may vary from one
batch or sorbent to another, Record the batch aumber of the
Tenax~GC and filters used.

4.0 SPECIAL CONSIDERATIONS

4,1 here two or more compounds are known or suspected to be present in
the air, such information, including their suspacted identities,
should be transmitted with the sample, if possidle,

4.2 Due to the high flow resistance of the sampling assembly, this
sampling method places a heavy load on the sampiing pump. Therefore,
no more than five hours of sampling should be done without first
recharging the battery.

5.0  SHIPPING INSTRUCTIONS
Capped sample2 tubes and fiiter samples should be packed tightly and
padded before they are shipped to minimize breacage or leakage during
shipping.

6.0  REFERENCES

Pellizari, E.0., "Analysis of Organic Air Pollutants by Gas Chromatography
and Mass Spectrometry", EPA-600/2-77-100; U.S5. EPA p. 114,
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SAMPLE BOTTLE PREPARATION, SAMPLE PRESERVATION AND MAXIMUM HOLD TIMES

1,0 INTRODUCTION

Depending on the analyses to be performed and the natura of the samples
being collected, the sample container must be treated acéording to spacific
procedures, For environmental samples, bottlas should be washed as
described in ‘general bottle washing' if: 1} they will be stored for later
(not specified} usage 2) they will be used for composite samples for a
variety of routine analyses 3) they will be used for routine analyses not
requiring special preparation,

Hazardous samples must be placed only in glass containers with teflon-1ined
screw caps. They must not be fixed with any preservative or preserved with
ice or dry fce.

In order that the concentration of chemical constituents in environmenta?l
samples are not altered prior to analysis, the samples are preserved by
appropriate standard techniquesl, if it is not possible to add
preservatives to a sample container prior to sample collection {as is the
case of samples that will be composited), samples to be analyzed for more
than ore parameter should be placed on ice immediately upon sampling.

Listed in Table 1 are accepted1 container preparation and sample

preservation techniques for environmental samples which are described in
the pages that follow. Preservation procedures for those parameters not
shown in the following table are given in individual analytical
methodologies.

IBottle type, preservation techniques, and holdtimes (proposed) are defined

in the Federal Register 44:69464, December 3, 1979,

AG9-6/1
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Hign batkgrouns reating 1,  fnntaminated hydrogs-
{m3re tﬁan 19 pon' 2. Con<a@ qassd ¢xymte Tvem o .
Consinual flameout 1., Hydrogen lear

2, Yirty hurmes (remher

3.0 Diety ar faitens
Low a'r ficw 1,  Dircy 2ar falter

2. Pump malfunciion

3. Lrne shseruction
flame will onot o jagne i, Low hattery

2. Igm1zor broxen

3,  Hydrogen leax

4. Dirty hurner thamhes

5. Air flow restriciel

1. Low hattery

N power 1O pu™p

fipstruyment not n yse!

Shary circuit
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TROUBLE SHOOTING PROCEDURES




TEOTN TR O om oam o an aE s mE NN ST M W e e e e

r

TROURBLE TROUAL F SHOOTING PROCEDURE REMEDY
f} Low aample flow rtate on f{low indicator. a) Chack primary Her in sidepack and particie Heplacn ar cloan Biloe i cloggod (Dhee paragzaph 8 2 1

Nomdnally 2 units on {low gauge (See also 8 filtera in the plokup asyambly .

bolow and tefer ta parageaph g 2. 4) bl ODmermino assenbly containing testiciton by Envaatiatn e asanmidy contatning this eeabtioiton jo
moecess of eltmination, { &, ramove probea, drinravng caute 6 blockage Cloan o replace as 1o -
ramove Readout Assembly, remave primary aquired.
titer alc

c) i the restrtction ks in tha Side Pack Assembiy, it in the detector chambar reamovn and civan o teplace

further (solate by disconnecting the sampile poross metel (v areeafors i puenp iy found (o be the
ftaw tubting at varlous polnts, | &, pump output, problem, remove gnd clean of taptace.

chamber input, etc

Note The inherent restrictions due to lengih of
sample (ine, flame arrestors, etc , must be
taken into accoun! when troubie shooting.

2y HZilame wilt not light. (See aiso B below) a) Check sample llow rate (3ee 1 abovel}. It sample Bow rate i3 low, follow procedure ¥ above
t} Check ignitar by removing the chamber ax- 1§ Igniter doea not light up, feplace the plug It igntter
thiaust port and observing the glow when the IG- SUH does not Hlght, check the battery and witing.

NITE Bulton is depressed.

¢l Check tor rated M2 Supply Pressure. {Listed on W law, remove batlery pack and adiust 1o proper lavel by
calibsation ptate on premip bracket. ) uring the allen wrench agiustment on the law

prossure requlaiee cap.

di Chack M2 tow rate by obgerving the PSH The normad cause tor H2 flow restricion would ba a
decrease In pressure on the H2 Tank Pressure blocked or partighy biocked capilary tuba. 1f low rate is
gauga The fHiow rate should ba abouwt 138 PSI marginaily tow, attsmpt fo compensale by Increasing.
dacr:ase in pressura psar hour. (Approximately the K2 Supply Pressure hy ona-hall o one PSI I llow
12 ccimin. at detector ) tate canngt be compensaied lor, replace capiliary tub-
Cninstruments with GC Option, discenneact cok- ing.
urrn and measwre H2 flow rate with a bubble
meter,

e} Check alt H2 ptumbing joinig for leaks using Repalr leaking joldnt.
soap bubble solution. Atse, shat oft ait valves
and note pressura decay on H? tank gauge N
ahoukd be less than 350 PSIG per hour.,

tt  Check to gee H H2 supply system is frozen up tf thare 19 molshuen in the H2 supply syatarh and the unif
by taking pnit thto a warm area must he opntand in subiteazing temperaiures, purgy

the H2 system with dey NZ and ensare the B2 gan wned
tgctry
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tt thee gl

) Remove exhausi port and chieck for contamina- it % ety clrany willy athyl alcohal and o

ton (Seafypure 62 ) by running gimwm for apprexematedy V9 munades 4
{ueod ook b m@ahwmet wnnure (e porous metal R,
tesior IS praperly seated

ny Check spacingg between collecting electiode Adiust by s&nwinu Buorifiuener Assembily (0 oF g
and huatner tip Spacing shoald be @ 1o Q15 Thus s.nauiqa peabdem  should onty  occour a#t
tho, toasseminling & Maed/ Gueneor Assembily to a Promn

Anendily
k1) M2 Hamre 3;9?“3 bt weki nOE stay ‘lgh“.‘d ay Foilow pl’OCE’de"S 2 (a), (¢} {d}, (e}, !ﬂl and th}
abuve Also reler to S below,

4y Flame-oul alarin will not go on when HZ flame is af Check instrament calchration setting and GAS Readiust aa}% rerquiberdd to proges sething Note thaf

Lt SELEGT control setting Feler to paragraphs hnear OVACE the thnne out aliem ks actuated wien t
21t 2and? §2 metes peacdigg poes Betaow zern Ui luganttone OVEA
s Bokoated when iha signal tavel guas belg

ppmM mathann O guivalant,

b} Remove exhaust purt and check for leakage Clean contagnlnation and for moisture from the  harkt
curtent palh in Chamber (probably moistura o LITARNG & sw:gln ant alcohal, ry chamber by runan
it ircharnber) purag lor anﬁmnlmatm\g 15 menutas

<} |t above proceduras do not resclve the pro- Anturn proagp chamber o power board assembly
bleemy, the probabita cause 15 a madfunction in the factory e roapals.
the preamp of power board assembhics i

d} Check volume control knob s turned up. Adjust tor dapired volume

5 Faise Hame-out alarm. (Applies to Nnear OVA's) a) Flame-out atarm s actuated on dinear In- When usingidie X! cange, adjust meter to t pom eagh

struments when signal goes balow elacironig than rere Soe parageaph 2 3 2 Be sire instrument b
zero {(oventhough tlame I8 st an} This can bea Hhevengy mwum';im Mowast axpecioed ambiant backgrone
due o inaccutate wubal sealing, doft or a teved”,

drornase i ambiool concenteation. Vaaly M

thia fa the problem by zeroing mater wiih Hama

out and reigniting (See paragraph 2 3 2)

6} Slow response Wme, o, ttme o obtamn a)  Check to ensure that probe s homby seated on Hnaeat by batbog the ot Deody agaaat the robeg
respansa alter sample Is apphed to gt ther ey babrer seal in the roadout assembly el and Sheess o koier Domation welBy Bl Rongetedt toe ke
{Feder to paragraphy 6 2 4) e

tx}  Check sample How rate per procesdure | abiaove.

LHea t atiove

.



001005

7t

!

Slow racovney fime e | tou long A tirme tor the
pocuedied] O et Brive e Lo aenblent after exposure
to a high concentration of organic vapar

a}

B

Thita problem iq nocmally catsod by camntarming
tiorr drr Heer sarnpabe topereh Beove | peccguan gy groniasogg
for a loeg pertod 1o ot (e syatem cloan of
vapors agaln Charcoat in the hoes wosdd be iho
watat type ol contamination  (solate thegugh
ther proceas of aliranaton (Heo § (b))

Check thame chuentior for contamidnation

[}

Clean ne ceplay o caontaminated aample e or yroomiy
A irgeHee

Clean a8 requirnd

B}

Amblent background raading in clean envicon-
et §s too high. (Refer {o paragraph 6 2 5)

&)

b}

ch

An ambiant background readian can be causead
by hryckrocarbons in the HZ tool supply syatem

Ftace ingor over iunple probe ube casicleting
sampte flow and Hmeter indication doas not go
down signtlicantty thn contaminaiton s pro-
traty in ther H2 fuel

An amblant hackgrouad reading can be causnd
by a roaldun of sample building up o the face
of the sample intet Hitar Hthea 1est in 8 La) abova
prodicos a targo drop inreading, this is asually
thes cause

An amtrent backgroend readdng can also be
causrnd by hydrocarbon coantamination in the
sasapler Input systemy The moat likely cause
woukl be a contwninant absorlied or condens-
ed in the sampie hne

Note It should be emphasized that rtunning the
insirymant tends o keep down the buildep of
fackgrount vapors  FTherelore, cun thae ueait
whanaver postibie and store it with tha carry-
ing cane open n clean air.

Una a highar grarde of hydrocarbon frea hydrogoen
Check  for contaminatnd  fittings on Hiling  hoge
aanombly

Romove the ashouat port (0t I8 ot necessacy (o camaowa
tnateument froan r,.';-m), une small wite hrunb brom the
tood kit or a kpite biade ancd iightly scrob surfac e ol sam
pbey inted Biteve

Cloan and/for tepiace tho sample input Hees Normaly
the lineg will ¢lear up willy uthcieal runrming

9}

Pump wikf not run

at

Check 1 AMP Sto Blo fuse on the battety pack
cover. NOTE. Certified OVA's do not have
fusen

Roplace fuse. BAPORTANT. Note that luse it a Sto (o
tyne. i fuse continues 10 Dicw whon ignied Swiaeh ig
cinard, check gnder lor short clrcat 1 yjrater s oot the
probifen, ibhers iz a short In the warkngg o pemp moteg
Retuen OVA to faclory or authorired repale Lac ity

19} No power to elecironics but pump runs

T

Check 114 AMP fuze on the battery pack cover
NOTE Cerfilind OVATS da not have fuanae

Replace fuse, # fuse cm'r!lmmw 1oy Bk, there 1n a ahar
o the edpctranic e asanmbly Retarn OVA to faxctory 4w
auttioebreved sepnds Lacility

17} No power to romp or alacironics

aj

fHaca battery on charger and teo il power B
theers avarabte  Flacbuarge e o pon fesatdous
acea anly

H opower 10 awoedabie | ity pan k4 dead or opean
oo baegpe boabte ey pre b BE o tdf dderfesc iwey naeplioe oc Doty
phu b flederenge pooageagd b7



SUGRESTED VA 2% SPART CARTS

1

F

Ire QUANTITY
igniter PN B1J4HL.1 2

Pump valve P.H 3j0us?-3 1 pkg of 11
Bymp Draprram B/N 51J063-] 1
Filter Cup P/K 5310318-1 1 pkg of 5
Mrser ‘Rurner Agsembly PN 51251 3.) 1

Yefion Wafer P/N 510165-1 1 pkg of 1D
8rss washer P/N H10-160-2 1 pkg of i3
Ex~aust Port Assemdly P/N 31903530-1 1
Bat-ery Pack P/N 513542-1 2
Sa~ole Line Assembly PUN 310316-1 1

GAS CHROMATIGRAPH ONLY

i{ Particie Tilter 9N 510106-1 !
Juas Rings P/N §51045%6-1 1 pkg of 13
Tef o Tubing U.148" 1D x .20
Wa'l 2% 12942 1 ft
Tef an Tuding 0.120" 1D x .3
wa | =N 1244] 1 ft
Activated Charcsal Gi 1 1s
"3 Ring P/K 2-15 2
Tna-t Papger Ty-= WA F/N CSC-0Ud 1 okg of 6 rollg

w
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1.0 DESCRIPTION
1.1 Sensing Mechod

The MINIRAM (for Minlature Real-time Aerosol Monitor) Model PDM-3 i3 an
ulera-compact personal-size airborne particulate monitor whose operating princi-
ple is based on .the detection of scattered electromagnetic radiation in the
near infrared. The MINIRAM uses 2 pulsed GaAlAs light emitting source, which
generates a narrow-band emission (half-power width of 80 nm) centered at 220 mm.
This source 1g operated a: an average odutput power of abour ? mW. The radiatrion
scattered by airborne particles is sensed over an angular range of approxizately
45° to 95° from the forward direction by means of a gilicon-photaovaleaic =vhrid
detector with internal low-noise preamplifier. An optical interference-tvle
filter 1s incorporated to screen out any light whose wavelength differs from

that of the pulsed source.

The MINTRAM is a light scattering aerosol monitor of the nephelomezric
type, i.e., the Inscrument continuously senses the combined scattering from the
population of particles present within its sensing volume (approximately . :m?')
whose dimensions are large compared with the average separation between :Te

individual airborne particles.
1.2 Open Sensing Chamber Sampling Method

Air surrounding the MINIRAM passes freely through the open aeroscl
sensing chamber as a result of air transport caused by convection, circulzz.on,
ventilation, and perscnnel motion. The MINIRAM requires no pump for its
operaticn, and the scattering sensing parameters have been designed for tr=-
ferential response to the particle size range of 6.1 to 10 micrometers, en-
suring high correlation with standard gravimetric measurements of both the
respirable and thoracic deposition fractions. Optional flow accessories are
available for applications requiring specific inertial particle precollecti-n,

extractive sampling, concurrent filter collection, etc.

H

It should be noted that one of the advantages of direct light scatiering
aerosol sensing is that the rate at which air passes through the sensor dces
not influence the indicated concentration because the detection {s perfar=ed
directly on every parcel of air traversing the fixed sensing volume. There-

fore, flow velocity through a rveal-time sensor such as the MINIRAM {nflue-zes

QOA QCA CCRPCRA™ 77,
- Technology Division
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only the response time. So, it should not surprise the first-time uyser when,
upon pressing the MEAS key of the MINTRAM, no pump noise is heard, and this
silence will be accompanied by a readout message of "GO" an the liquid-crystal

digplay indicating that the MINIRAM has, indeed, been activated.
1.3 MINIRAM Electronics

The GCA MINIRAM is a very advanced aeroscl monitor which incorporastes a
custom-designed single~chip CMOS microprocessor whose functions are to: process
the signal from the light scattering detection c¢ircuit, control the measuremsent
sequence program, compute concentvation averages, keep record of elapsed time,
perform automatic zero correction, control auto-ranging. drive the liquid-crystal-
display, store average concentration values as well as timing and {dentification
information, sense battery and overload conditions, sersuence playback of sstcred

informarion, and provide alarm signals.

The MINIRAM derives its power from a set of internal rechargeable Ni-Cd
batteries which can provide continucus monitoring operation for over 8% hours,
or retain stored information for up to approximately 6 months. The battervy set
is packaged as a separable module which allows easy field replacement when re-
charging 1s not feasible. The MINIRAM can be run without time limit from an

A.C. line using the charger provided with the instrument.

The MINIRAM has two output connectors. One provides a continuous, real-
time analog signal output proporticnal to the aerosol concentration. This
signal can be used for continuoﬁs recording (e.g. on a strip chart recorder;,
telametry, or control purposes, etc. The other zonnector provides, during the
measurement mode, either an ASCIT digital output which is updated every 10
seconds, or a switched output for alarm purposes (depending on the user-selected
function). Stoered information plavback can be accomplished either by means of
the MINIRAM's own display or through the digital output jack. During the nermal
monitoring operation, the liquid-cyystal-display indicates the aerosol concen~
tration in the units of milligrams per cubic meter, and the displayed reading
is updated every !0 seconds. When operating {in the measurement or monitoring mode,
othey functions csn be displayed momentarily, i.e., as long as a corresponding
touch switch 1s pressed. All external controls are performed by pressing one or

more of 8 sealed touch switches on the MINIRAM panei.

.e A GCA CORPORATION
i Technology Diviston

GCA
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1.4 Modes of Uge and Application

N

The MINIRAM measures the concentration of any airborne particles, both
solid and liquid, and the display indicates this level in the units of milligrams
per cubic meter, based on 1tz factory calibration, against a filter-gravimetric
refarence, vging a standard test dust (Arizons road dust). The MINIRAM can be
used to measure the concentration of all forms of aerosol: dusts, fumes, smokes,

fogs, ste.

Itg gmall size and weight, and concentration averaging features permit
its use as a personal exposure monitor, attached to a belet, shoulder strap, bard
hat, ete. Alternatively, it can be uzed ag an area monitor for both indsor and
ambient air situationas. Test chamber monitoring, visibility measurements, c¢loud
detection (e.g. radio/drop sonde), aerosol dispersion studies, etc, are

additional applications of the MINIRAM,
2.0 WHEN YOU RECEIVE THE MINIRAM.......
Follow these steps when first recelving your MINIRAM:

2.1 Remove the instrument from plastic bag.

2.2 Observe display. It should be blank indicating that the
MINIRAM is in the minimum power mode.

2.3 Plug charger into A.C. line (standard charger is for 120V,
60 Hz; optional version available for 220V, 50 Hz).

2.4 Connect charger plug into corresponding MINIRAM receptacle.

2.5 Leave charger connected to MINIRAM for a2 minimum of 12 hours
before using instrument without the charger.

2.6 You can operate the MINIRAM immediately after the charger has
been connected. Follow operating instructions described in

the next section of this manual.
3.0 OPERATING INSTRUCTIONS

Refer to Figure 1 for the location of control switches, display, and

conmector jacks. Refer to Figure 2 for the display timing sequences.
3.1 1Initial Condition

Assuming that the batteries of the MINIRAM have heen recharged (see

section 2.0}, the display may indicate one of the following conditions:
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& Blank display: means that MINIRAM had not been in
the meagurement mode for 48 hours or more, and is in
the minimum power off mode.
e "OFF" digplay: MINIRAM has been in the off mode for less
than 48 hours.
s Concentration display that changes or "blinks® once every
i0 seconds: thr MINIRAM i3 in the measurement mode.

3.2 To start Measurement Cycle

¢ 1f the MINIRAM shows a blanked display {see above), press OFF
and wait until the display reads "OFF" (approximately 5
seconds after pressing OFF), before pressing MEAS to initiate
measurement cycle.

¢ If the MINTRAM shows "OFF" (see above), press MEAS directly
te initiate measurement cycle {there is nc need to press OFF

firse, in this case).
The functions performed by pressing each MINTIRAM touch switch are as folliows:
3.3 MEAS

To start the monitoring operation of the MINIRAM, press MEAS (sae
automatic timing sequence of Figure 2}. The first readour disgplayed is either
"GG" {or 'CGO™ if TIME is also pressed, see section 3.4), followed by the last
concentraticn reading or ".00". Apprceximatelvy 36 seconds arfter pressing MEAS
the first new lD-second—-averaged ccncentraticn reading is displayed. All
subsequent readings are concentration wvalues in milligrams per cubic neter,
updated every 17 seconds. Figure 3 shows a typical dimital printout of a

secuence of l0-second measurements {second data block).

The MINIRAM will now run in the measurement mode for 500 minutes {8 hours
and 20 minutes), after which it will stop, dispiavying the lzst 10-second reading,
retaining in storage the concentration average 2d elapsed time information.
Once the MEAS mode has been entered this sequence can only be intervupted by
pressing OFF; pressing ZERO, TWA, SA, TIME or [D# only affects the display
during the time these keys are pressed, without affecting the measurement cycle.

Pressing PBK during this cycle has no effect.

e 0 GCA CORPORAT:ON
Technology Division

GCA




|
a

J
|
|

. -
l‘ )
l

001015

The instrument normally operates {n the .00 to 9.99 mg/m’ range.

Whenever a l0-asecond coneentration exceeds 9.97 mg/m3 the MINIRAM display

automatlcally switches to the .0 to 99.9 mg/m> range and remaing in that
range as long as the measured 10-secend concentration exceeds 9.99 mg[m3,

otherwise the MINIRAM reverts to fts lower range display.

3.4 MBAS and TIME

If boch MEAS and TIME are pressed at the same time {press TIME first and
while depressing 1t actuate MEAS) the MINTRAM will display "CGO" (for
Continuous "GO"), and will then operate as above (i.e. pressing MEAS only),
except that after the first 8.3 hour run it will restart automatically and
continue teo meagure for an indefinite number of 8.3 hour runs, {(with the

battery charger) until the OFF kay 1s pressed, or until the batteries are

exhausted. Concentration avervages and timing information for the last seven

8.3 hour runa will remain in storage at any given time.

3., OFF
When this key is pressed the MINIRAM will discontinue whatever mode is

undexrway displaying "GCA” followed by the display segments check- ("8.8.8=") and

finally "OFF" (see timing diagram of Zlgure 2). The MINIRAM will then remain

in this reduced power condition (displaying "OFF") for a minimum of 10 minutes
or a maximum of 48 hours or until the MEAS %ev is pressed to resume the
measurement cynle.

et

If QFF is pressed during a measurement vun the display will read ""OFF

far 4B hours (unless another key is pressed during that period), after which

the display will be blanked. Thereafter, if C¥F {3 pressed the MINIRAM will

displev the "OFF" reading for only 10 minuves, after which the display will

be blanked again unless ancther key {s pressed during that period.

Every time the OFF key is pressed, during a measurement cycle, the

MINIRAM will store the concentraticn average and elapsed monitoring time up

to the time of that OFF commard. The duration nf the off period {up to 48

hours}, i.e. between two consecutive measurement cycles, is also stored for

each of up to 7 cycles.
1f the MINIRAM 18 nct reactivated {i.e. pressing MEAS) within 48 hours
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of the OFF command, {t automatically switches to a minimum power level, with

blanked display; however, all data remains stored In memory for up to approxi-

mately 6 months without battery recharging (indefinirely, with charger).

OFF must be keved before any other overating mode can be entered: setting

ID#, zero referencing, playing back stored data, or changing the program code.

Display functions, however, can be activared during the measurement mode.

3.6 TIME

During the measurement mode, 1f TIME {8 pressed the display will show
the elapsed time, in minutes, to three significant figures, from the start of
the last measurement run. The MINTRAM will automatically return to concentration

dispiay after gzhe TIME key is released.

3.7 TwWA

This key stands for Time-Weighted-Average. During the measurement mode,
{f TWA 1is pressed the displav will indicate the average concentraticn in milli-
grams/m3 up to that instant, from the start of the last run. This average is

computed by the MINIRAM applying the equation:
t

1 Cdt
TWA-E /
(o}

where t is the elapsed run time and C is the instantaneous concentration at time
t. The value of TWA is updated every 10 seconds. After releasing the TWA key

the MINIRAM display returns to the l0-second concentration display.

3.8 saA

This kev stands for Shift-Average. During the medsuremert mode, pressing
SA will provide a display of the aerosol concentration, up to that mcment, g

averzged over an 8-hour shift period, This average is computed by the MINTRAM

applving the equation:
t

!
SA = F80 Vi, / Cde
Q

The shift-uverage value corresponds to the exposure from the start of the
measurement cycle. Thus, for example, if the MINIRAM has been measuring for

3 hours, and the time-welghted average cver that period hag been 6 mghm3
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{TWA reading), the shift average value at that time, (SA reading) would be
2 mg/m3, which 1s equivalent to an 8~hour exposure to an average concentration

of 2 mgﬂmg.

The value of SA is updated every 10 seconds. When veleasing the SA
key the MINIRAM display returns to the 10-second concentration display.

3.9 PBEK

With the MINTRAM in the off mode (i.e. not in the meaguremant mode}, the
stored information can be played back by pressing PBK. If the PBK key is
initially pressed the display will indicate "P'" for one second. TIf PBK continues
to be pressed for more than ! second then the stored data is automatically plaved
back through the MINIRAM display: First, the identification number 1s displayed
with the ID indicator bar on; next the shift or run number {7 through i, {i.e.
starting with the last run) 1s shown (with the OVR indicator bar on as identifi-
cation): followed by the sampling (i.e. measurement) time in minutes, for that run:
followed by the off-time between the last and next run (in tens of minutes);
finally, the average in mg/ma.* This sequence Is repeated seven times. An
average reading of 9.99 indicates that a significant overleoad condition occurred
during that run. The total time required fcr the complete automatic playback

on the MINTIRAM display is approximately 70 seconds,

1f PBK is pressed for less than one second "PA" will be displayed, and
the stored data will be fed out through the digital output jack of the MINIRAM
for printout, magnatic storage, telemetry, etc. A printout consists oI 8 lines
of data. Figure 3 shows a typical stored data printout (see data block labeled
"playback of Stored Data™). The first 7 lines show the data for the last 7
measurement periods, and the last line shows the identification number (I), the
progranmable selection code (F), and the zero value for that data block (2). In
addition a check sum iz printed out on a 9th lire for modem/computer data trans-—
fer purposes. The firse 7 data lines are subdivided into 4 columns. The first
column identifies the measurement perliod (starting with the last or 7th); the
next column llsts the covrespending durationm of each measurement period, in
minutes; the third column lists the off time between consecutive measurement
periods, in minures divided by 10; and the last column lists the average concen~

Tk
tration values for each pericd in mg/m~.

*Either the TWA or the SA values, depending on selected user-programmable code
(see section 4.2).
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Efthet time-weighted, or shift averase values san be printed, depending on
the selected programmable code (see section 4.2). The example shown on
Figure 3 (F = 0012) indicates that the TWA values are listed. Although the
printout heading will indicate "PDM-2 LISTING" (as shown in Figure 3), this
format applies equally to the MINIRAM model PDM-3,

The speed of the digital transfer to a printer or other digital device
¢an be usar selacted through the prograsmable selection code (see sectfon 4.2).
For a 300 baud rate the transfer time for the stored data block is approximately
45 seconds. See sections 10.0 and 11.0 for instructions on how to connect the

MINIRAM to a printer or other digital recording/processing device.

3.10 ZERO

The interior walls of the MINIRAM sampling chamber reflect a small amount
ot the light from the infrared source into the detector. This background level
is referred to an the "zero value", and is automatically subtracted from all
aercsol concentration readings during the measurement mode. The resule {s that
the displayed readings depend only on the actual dust concentration present within

the sensing chamber.

The zero value varies from instrument ro instrument as well as with
different sensing chambers. Tt will increase somewhar as the chamber inner

walls and windows become contaminated with dust. A zerc update should be per-

ey

ormed periodically to correct for this. Also a zero update should be performed

zfter cleaning the seasing chamber {see secticn 12.0).

Pressing ZERO during a measurement pericd provides mementary display sf the
stored zero concentration value used by the MINIRAM to corract all digital con=
centration readings (the anmalcg output signal {s not zerc-ccrrected). To update
the ZERO value the MINIRAM must be in its off condition (press OFF in cage of

doubt). Then, press ZEROQ and wair until the display again indicates “OFF",

The average of &4 consecutive [0-second zero level measurements will then
be stored by the MINIRAM as the new ZERO reference value. (See timing diagram in
Figure 2 and digital printout obtained during a typical zerc check on Figure 3).
When operating L e MINIRAM in high particle concentration environments (>5 mg/mj)
the zero v.lue update should be performed approximately everv 8 hours. At aerc-

sol concentrations below approximately | mg/m3 this update may only be required
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once a week, nr even less fregquently. The zers uypdate should be serformed
either within a clean-air enviromment (ideally, a clean room or clean-bench) for
dust measurements in the concentration range below 0.5 mg/a3. approximately, or
by flowing clean air through the sensinz chamber of the MINIRAM (e.g. by means
of an optional clean-air adaptor, GCA zadel PDM-1FZ Zero Check Molule) (sae
section 17.2) for ure at dust concentrations above 0.5 mg/ns, approximately.

Afr conditfoned offices (without siokers) usuzlly have concentra:ions below
approximstely 0.0% mg/n3 and can thus be used for zeroing purposes. When
seassurements ars parformed under essentizlly clean air conditions, e.g. in the
sate environment where the zers check was performed, the MINIRAM readings will
indicate 0.00 mg/m3 with small random fluctuations around that value. Positive
values fe.g. N.02) will thus te indicated on the LCD display. Negative values
(e.g. =0.02) are suppressed ard are aisc Indicaced as 9.00. The digital

cutpur, however, does include such nepziive values and these will be printed out

Le a digital printer (see sections 1C.7 and 11.0Y.
3.11 io#

Pressing ID# during a measuremen: perlod provides momentary display of

se identification number stored within che MINIRAM memory.

The ID#? key, in combination with other keys, {3 used for several

additicnal programming functicns descrited in the next section (4.0).
4.0 PRCGRAMMABLE FUNCTIONS
4.1 ID# Selection

In order to change the instrumen: identification number the MINIRAM must
first ba in rthe off mode {(i.e. press CF7). Then press the ID# key, and the
nresently stored number (between ! and 799) will be displayed, as well as the
I5 indfcator har. To incremer< the idemtificarion number press the & kev
(same xev as TWA), and to decrzment the number press the W kev (zame key as
SA). Any number between ! and 299 can :hus be selected and will remain in
storage until the batteries are disconnected, or if the MINIRAM is not recharged

over a f-month periced.

Pressing the OFF key afrer the abave identification number selection will

temove the MINIRAM from the ID# selectlin routine and lock-in that number uatil a
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new number is selected. A complete 1D4 'ock-out ({.e. a routine to precludc

canel-control change of that number) can be accorplished by a separate prozramm-

able code selection (see section 4.2),

4.2 Programmable Selection Code

The programrable code allows the user to panel-select several alternate

functions and operating modes.

The progras codes to selece specific alternste oparating modes ave:

1
2
4
8

32
64

salacts the alamm instead of ASCII digital output

gselects the ID# lock-out

gselects the TWA instead of the SA to be stored for playback

selects a l-second pause after each printer cartiage return
(for slow printers)

gelects 110 baud digital cutput rate instead of 300 baud
selects 600 baud digital cutput rate instead of 300 baud

~hege numbers are entered 3s 3 sum, e.g. to implement ID# lock out, TWA

storage, and l-second carviage return delay, the code number would be lu

(2+4+48).

To enter the desired code (e.g. (4) follow these steps:

001020

Press OFF key and wait until "OFF" {s displaved

Press ID# kev and set prozram code to desired number (e.z.

14) by means of the A& and ¥ keys

Press TIME key {(this will show previcusly entered code)

Press ID# kev again to locx in the new program code which wiil
then be displayed.

The preceding steps will cause the ID# to become egual to the
programmable selecticn code. To resters the desired ID¥ (with-
out affecting the selected code number which is now locked in},
use the A and ¥ kevys again tc select the ID# for the instrument
as described in sectionm 4.1.

Press OFF to exit the ID# selection routine.

To look at the programmed code number, at any time, start from the

off condition; press IDF, then press TIME ("F" will then be dis- .
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played momentarily), after which the code number will be

displayed. Press OFF to exit the code aumber routine.

If no specific alternate code is entered the MINIRAM wil! orerate in

its standard mode (equivalent ¢o code !2) consisting of the following:

¢ A8CYIT digitel eutput
Panel-selectable ID number (preset to 999)
Time-Weighted Average (TWA) valuves in memory storage
7-bit ASCTI resolution
300 baud digital output

s Printer carriage return followed by a 1 second delay

4.3 IDHF Lock-out

If che ID# lock=ocut code has beer selected ({i.e. a 2 as part of the
sum, as described in section 4.2) then both the ID# and the preogrammable code
can only be displaved (and printed out), but neifther of the two can then be
changed by means of the panel keys. In this case, in order to change the ID#
if the lock-out code has been selected, or to alter the programmable code, the
battery muat be unplugged momentarily. Disconnecting the batvtery, however,
causes the MINIRAM to lose all stored data, and cancels all alternate program
codes which may then be restored follswing the procedure described i section
b.2.

4.4  Alarm Level Adjustment

If the selected program code inzludes 3 1, the MINIRAM will not provide
an ASCII digital output but Instead 2 switched outpur (at the digital cutput
connector) which will ~lese every time the measured 10-second concentration value
exceeds a presettable threshold concentration level. ¥f a 1| has been included
in the code, then the 1D# divided by !0 becomes the alarm level in milligramsf:l.
This level can be adjusted following the ID# selection procedure of section 4.1,
that is using the & and ¥ keys to increment or decrement the number. For
example, 1f an alarm level of 12.5 mgfm3 1s desired (and starting from the off
mode). press ID#, adjust displayved number to 125 with the & and ¥ kevs, and
press OFF, This number {e.w. 125) then becomes the ID# as well. It is not

possible to enter a separate alarm level and ID# number.
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5.0 OVERLOAD AND FERROR CODE INDICATYONS
5.1 Bar Displays

There are three bar indicators on the MINIRAM display, identified as OVR,
ID, and BAT. 1If the OVR bar is displayed at any time during operation in the

‘measuvement méde the MINIRAM detection circuit has besn ovarloaded. A womsntary

overload can be caused by the insertion of an cbject into the sensing chamber,
suddan sxposure to sunlight, etec. If the cause of overload i{s eliminsted, the
OYR bar will disappear during the next 10-second display period, unless the

overload persists for more than s total of 1% minutes over an 8 1/3 hour measure- -

ment cycle.

The ID bar display is activated only for display identification purposes

and not for error conditions.

The BAT bar Is displayed when the battery voltage becomes insufficient,
indizating that the charger should be plugged into the MINIRAM.

5,2 Error Codes

The MINTRAM will display and output (at the digital output jack) error
code numbers along with the corresponding overload indicatsr bars on the LCD
readout. These codes will appear only 1if the problem persists for more than

about 30 seconds.

The error code numbors are as fallows:
.01 : low battery condiltion
.02 : RaM (digital processing)
.03 . A/D (signal) overload

If an overload condition persists far more than approximavely % minutes
the selected concentraticn average value (SA or TWA) automatically registers
9.99 and that number will be indicated (or digitally transmitted) upon data
playback, signifying an invalid measurement cycle. The OVR bar will then re-

main on for the rest of that run.
6.0 SENSTIMC CHAMBER REMOVAL AND INSERTION

During ncrmal opervation of the YMTNIRAM the removable sensing chamber

(see Figure 1) must be properly inserted, i.e. pushad all the way iuto the
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MINIRAM towards the digplay/control panel end of the instrument. When this
chamber is properly positioned the surface onm the opposite end from the
display/control panel will be approximately flush with the body of the MINTRAM.

To remove the sensing chamber, gently push it away from the displav/con-
ttal panal end, using both thumbs. sliding it out of its channel. This will
expose the shouldered metal button with its small spring-lcaded plunger, and the
two lenses (fiTumination and detectIon lénaed). "Touching of thase Terdes should
be avoided to prevent their soiling. Lens tissve should be used if cleaning of
these lenses becomes necessarvy. Alsgo, the inside surface of the removable
sensing chamber is coated with a special anti-reflectant paint and these

surfaces should not be touched, if at all possible.

The removable sensing chamber has two small glasg windows which should

be xapt clean {see section 12.0 on routine maintenance).

The sensing chamber is partially closed at one of its open ends. This
end is insertec first when siiding the chamber back inte the MINIRAM channel.
A small shouldered slot is provided on the underside of the removable sensing

chanbter for the me:tal bucton that serves to retain the chamber.

To reinsert the sensing chamber gimply slide it back into position making
sute that the chamber is moved parallel to the MINIRAM bodv. Ensure complete

insertion, as wmentioned above.
7.0 SATTERY PACK REPLACEMENT

The battery pack of the MINIRAM (GCA Part No. PDM-3B) constitutes an
jintriasically safe sealed module that can be removed and replaced. To do so,
remove the four central screws from the back of the MINIRAM case {(not the two
corner screws), and gently lift the battery pack up and out, and gently pull
apart the battery connector freeing the battery pack. Reverse order of

steps when installing another pacl.

{ CAUTION: All stored data will be lost when disconnecting battexy. |

After reconnecting battery pack, the ID resets to 99% and an automatic zero

reference check is performed by the MINIRAM.

Separate battery packs can be used whenever a.a. line power Is unavaile-

able to recharge the pack within the MINTRAM. These spare parts can be re-
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charged independently from the MINIRAM by plugging the charger into the charge
receptacle which 1s an integral part of the battery pack (see figure 1). '

8.0 CALIBRATION ADJUSTMENT

Although every MINIRAM has been factory~calibrated using a represen- B
tatlve dust (see section }.4), the user may wish to change the calibration com-. . .4
stant of the Instrument for a specific type of aerosol. Such a calibrationm
. should be performed by obtaining a concurrent filter collection (e.g. by means
of a personal filter sampler), sampling from the same environment within which
the MINIRAM is placed. The average concentration obtained by the MINIRAM (i.e.
TWA reading) at the end of the test should be compared with the filtev-gravi-
metric-determined concentration. The ratio of the two concentration values
can then be used to correct the MINIRAM calibration. The comparison run should

be replicated several times (Yo minimize errors) to¢ obtain anm average ratio.
To change the MINIRAM calibration proceed as follows:

8.1 Place MINIRAM in a ¢lean enviromment (e.g. air conditioned

office).

Remove battery pack (follow procedure of section_j.O).

>

Disconnect battery connector {remember that all stored data

fo s TG o]
- -
(%]

will thus be lost/erased from MINIRAM memory).

8.4 While leaving battery pack lying next to MINIRAM, re-connect
the two units (i.e. plug in connector).

8.5 Tmmediately observe MINIRAM displav. It will be puerforming a
slow segment~by-segment display checkout. As scen zs3 it
displays ".00", press OFF, thus iaterrupting the initial
automatic zero check (see section 7.0). Wait until the dis-
play indicates "OFF" and then press MEAS and wait approximately
36 seconds.

8.6 Obsgerve 10-second readings (typically in the range of 1 to 3
mg/m3) and record manually a few consecutive readings. Cal-

culate the average of these values.

l4
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8.7 1ldentify small potentiometer screw (visible _through an opesing
in the £oil shield of the open MINTRAM) opposite the digital
Adjuse this potentiometer, using a fine screw
driver, until the average MINIRAYM reading i{s increased or de-
creaged (with respect to the average obtainaed in 8 6) by he

e -desired m:ia f@.gﬂ £ 73 éntrsmﬁm B previous grsvtmen'te
- cotparison runs).

' ) output jack.

4.8

Shut off MINIRAM, feﬁosition and secure battery pack, and re~

zero instrument as usual. All subsequent concentratilon readings

are now corrected by the desived ratio.
If an optional Reference Scatterer is available, insert in the MINIRAM

instead of the normal sensing chamber and follow the same procedure (i.e.,
follow steps 8.1 through 8.8).

9.0 ANALOG RECORDER CONNECTION

The analog output of the MINIRAM is a negative voltage of 0 to 1.5 V.

A high input impedance recorder (G100KNY), or other signal processing device can

be connected to that cutput. The G to -1.5V range corresponds approximatelr to

0 to 100 mg/m3 as displayed by the MINIRPAM.

This analog output (as opposed tc the digital output and readings) is
not 2ero-corrected, and thus a zerc concentraticn results in a bias level of
the order of several millivolts.

the analog output (e.g. 100 microfarads or larger)

output signal.

in order tc obtain a steady
The internal time constant of the analop output of the MINIRAM

is only 0.2 seconds which, in the absenc= of an external capacitor, resules in

excessive sipgnal fluctuations.

Two miniature plugs are provided with the instrument to ccnnect to the

analog and/or digital output jacks (both can be used concurrently).

17.0 USE OF OPTIONAL GCA DIGITAL PRINTER

The MINIRAM can be connected to the GCA model PDM-DP-1 digital priater.
an optional accessory designed for direct coupling to the MINIRAM. This printer
can be used both to print out the continuous concentration data (updated every

15
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i0 secondsg) in the normal Medsuramens mode,

and to print out the daeg atored
in the MINIRAM memory ag deacribed {in seetd

on 3.9,
An example of tha printout forma
combination with ke MINIRAM ig Presanted ip figure 3. The PDM-Dp-
coupact impact dot matrix printer, jia provided wieh 5 gpacial intgr
£2ble to rhe MINIRAK dipheal outpue facki  iinen t81ng the MINIRAY with tnys
printer, the cutput data rate should be 1+t ap 3
defiult valua), a8 deascribed in section 4.3,

ta when using the PDM=pP=] printer in

I, a vary
cannsction

00 baud (the normal MINTRAM

in combination with the MINTRAM.

contained in the instruction manua
10.1 Print Paper Loading

A 20 mA current must flow through the PDM-
Plug its cable into the MINTHAM digital output re
cn the printer power switch (on 1itg side) and pre
the red light above this switch goes out,

DP~]l printer for it to operate.
ceptacle and press OFF. Turn
8s the ON-LINE switeh so that
The ink ribbog should have been

nd ingeyrt Paper inro tha Papar slot
ut the top,

Previously loaded. Pregs the FEED button =z

in the rear of the printer until {t feedg )

Refer to the printer
User's Manual for details.

10.2 Printer Test

In order to test whether the PDM-DP-| printer {g oper
turn off its power switch (on side of printer), hold dewn th

while t rning the power switch on.

ating torrectly,

e FEED swirch

Release the FEED switch., The Printer will

then print out all of its characters.
10.3 Priatout of Stored Data

Plug printer contector into the MINIRAM digital cutput receptacle,

Turn
of £ printer power switch, Press OFF on MINTRAM and wvait unti] {¢ reads "QFp",
Turs on printer power switch. Press PBK on MINIRAM £6¥ 1555 Than the second (see

section 3.9) and the LD display should then {n
then print out the stored data block.

dicate "PAM. The printer will

16
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'_ ' 10.4 Printout of Zero or of Measurement Data

. Interconnect MINIRAM and printer 23 indicated before and switch off
' printer power. Press OFF on the MINIRAM. Press either ZERQ or MEAS on MINIRAM
(depending on which information should be printed out). Obssrve MINIRAM display
ing occurs (app;ogima ly. 22

conda after

FEEL S LAy AN itk T BiYd L

a immediately (l.e. a4 soon as the last reading appears again, gsae figure 3). i
' . | Printer will print out zero dsta approximately 72 seconds after presaing ZERO
on MINIRAM (see figure 2). The first line of measurement data will te printed
out approximately 76 aeconds after preasing MEAS, and thereafter every 50

seconds (each line contains five 10-gecond RAigasurements).

i

' NOYE: In order to test at any time whether the PDM-DP-1 printer 1s enabled
for printout of MINIRAM data, press the ON LINE switch on the orinter:

l this should extinguish the red light above that switch., Then press ON
LINE again to turn on red light again. 1f the red Indicator light re-

l mains on whenever the ON LINE gwiteh is actuated, the printer is net

. enabled, in which case turn printer power switch off and then on again,
after which actuation of the ON LINE switch should turn the red light on
and off, indicating printer readiness (i.e. with red light on). The
printer power can be turned coff any time during the measurement cycle,
and turned on agaln during a e¢ycle to resume printing. The data line
numbers (see figure 3) wi}l then be the current ones as sequenced by

the MINTRAM whose output 1s independent of the operation of the printer.
11.0 DIGITAL OUTPUT CONNECTIONS

A digital printer {(other than GCA model PDM-DP-1), data logger, or modem
may be coupled to the MINIRAM. The data output is in the form of 20 mA current
loop, 300 baud (110 or 600 baud by alternate programming) asynchronous ASCII
characters. The output load should be less than 50 ohms.

for a 20 mA loop Interconnection to a printer. A similar dlagram 13 shown for
standard R5232 interfacing with a printer (see Figure 5)., These connections da
not apply when using the PDM~DP-1 printer.

17
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l The MINIRAM does not send parity information, but does provide an ASCII
. check sum which 1s the sum of all ASCIT characters, to iasure data integrityi

l To use the check sum the host computer must add the ASCIT value of all
digits, spaces, carriage returns, and line feeds mxcept for the figpst two
3 sevyiage Teturns snd line feeds which are sont imnsdiately after progsing the
P ebtcl: The 1aSe efaNE BLes OF chis sim Should th b mopaiey o
decimal numbar (0-235) and should agree with the decimal value of the HINTRAN
cheek aum.

o cangine:

£ T
-

.

12.0 ROUTINE MAINTENANCE

When the MINIRAM is not being operated it should be placed in its plastic

bag which should ther. be closed. This will minimize the amount of

particle contamination of the inner surfaces of the sensine chamber.

After prolonged operation within, and exposure to particulate~laden air,
the interior walls and the two glass windows of the sensing chamber may have
become contaminated with particles. Although repeated updating of the zero
reference following the procedure of section 3.10 will correct errors re-
sulting from such particle 1ccumulstions, eventually this contamination could
affect the accuracy of the measurements a5 & result of excessive spurious
scattering, and significant attenuation to the radiation passing through the

glass windows of the sensing chamber.

An indication of excessive chamber contamination is provided by the
zerc levael reading (section 3,10), which should ret exceed 3 mg/m>, approxi-

mately.

In order to clean a soiled sensing chamber remove that chamber as de-
geribed In section 7.0 and wash it with soap and water, rizsing thoroughly to
remove any residues from the glass windows and interior of the chamber. Do
not use solvents of any type. Do not rub interior surfaces of the chamber.
Allow the sensing chamber fo dry completely and re~insert into the MINIRAM

as indicated in gection 7.0.
13.0 PRECAUTIONS AND OPERATING POSITIONS

The interior of the MINIRAM sensing chamber should not be exposed to

18
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I fluctuacions of intense light; flashee of sunligit or bright daylight especially,
are to be avolded. Such excessive variable illumination of the scatteriﬁg ’

l detector can result in significane measurement errors that mav persist over
geveral 10-second display cyeles. In order to orerate the MINIRAM under those

conditions i+ is advisable to use the Sunshield accessory (GCA model PDM-SNS,
see section 17.5).

Another potential source of error is the presence of reflecting sur~ =
faces in close prowimity to the sensing chamber openings. Such objects should
be kept at least 2 cm {3/4 inch) from the chamber openings.

The removeable sensing chamber should not be used ag a carrying handle,
especially not while operating the MINTRAM; holding this chamber may affect the

measurements.

When using the MINIRAM for personal monltoring it should be positioned
vertically, i.e. with the display/control pansl facing upwards, bv either
clipping the MINIRAM to the belt, shoulder strap, etc.

In gereral, an approximate vertical position is to be preferred for any
- - . . T A
long-term monitoring purposes. in that this position minimizes potential

particle deposition within the removable sensing chamber.
Other monitoring positions are:

a) horizontal, resting on belt clip

from edges of sensing chamber)
" ¢) Using the opticnal MINIRAM table stand
d) Wall mounted using belt c<lip, or the lour battery

pack attachment screws on the back of the MINIRAM.

14.0 INTRINSIC SAFETY

The MINIRAM has been designed to satisfy the requirements for intringi-
cally safe operation in methane-alr mixtares. The sealed battery pack incor-
porates a current-limiting resistor that limits the battery short circuit

*
current to less than l4A. An MSHA 2G approval has been applied for.

*Approval 1s expected by March 1984,
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L3.0 SPECIFICATIONS

]

Meassuremaent ranges: 0.0l to IO mg/m3 and 0.1 to 100 mg/m3
¢ Precision and stability (for 10 sec. readings)*: *+ 0.03 mg/m3 (2-sipma)
e Preclsion and stability of time-avaraged measurementsk:
+ 0,02 mglm3 (for 1 minute averaging)
0,006 mg/m> (for 10 miuure averaging)
0.003 mg/m3 (for 1 hour averaging)
0.001 Mg/m3 (for 8 hour averaging)
¢ Temnerature coefficient: 0.005 mg/m3 per °C (typical)

H

H

i

"+

e Readout regolution: 0.02 mg/m3 st 0.1 mglm3 dapending on
automatically selected rvange (3 digit 1LCB).

e Digital readout updating time: 10 seconds

¢ Analog output time constant: 0.2 secouds

¢ Total measurement perlod: 8 1/3 hours, or indefinite 8 1/3 hour cyecles

¢ Particle size range of maximum response: 0.1 to 10 im in diameter

¢ Measurement display: normally 10 second real time measurement;
or momentarily: time~weighted average, or 8-hour equivalent shift
i average, or elapsed sample time (in minutes), or zero value, or
identification number, or programmable cede.

minutes (3 significant figure resolution}, off time (10 minute
resolution), ildentificatvion number, zero value, vrogrammable code,
and check sum.

s Real time outputs: analog (0 to -1.3V full scale), and digital
ASCTI.,

¢ Memory playback: elther by own LCD display, or by 110, 300 or 600
baud, ASCII digital ocutput {20 mA current luop, or RS232 terminals
may be connected with appropriate interface).

¢ Nominal battery voltage: 7.5V

& Average battery current drain: 40 mA

e Continuous operating time with full battery charge:

approximately

¢ hours,

*At constant temperature (typ. 25°C)

20
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I e Data storage: seven concentration averages, sampling periads in
] l
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e Operating temperaturc: 0° te 50°C (32 to 120°F) Storage: -20 to AN°C.

¢ Outside dimensions: main body: 10 x 10 x 4 cm (4 x & x 2 inches);
gensing chamber cover: 7.7 x 3.8 x 1.5 em (3 x 1.5 x 0.6 inches)

¢ WYeight: 0.45 kg. (16 oz.)

16.0 STANDARD ACCESSORIES

g ecessories provided with asch WINTRAM arq detailed. irishe: FoldoMing . .. .. . il
subgections.

16.1 Battery Charger

The battery charger (GCA model PDM-1-157-1) serves the following functions:
recharge or maintain the charge of the nickel-cadmium batteries within the
MINIRAM, permit continuous a.c. power line operation, and provide power for the
operation of pump of the optional GCA model model PDM-1FZ Zaro Check Module fsee
section 17.2). The charger can not be used to power the MINIRAY without its
batveries, however, it can be used to charpe a separate or spare battery pack

(GCA model PDM-3B, see section 7.0}.

The standard battery charger is designed for a 120V/60 Hz input,

however, it can be obtained for 220V/30 Hz if so specified.
16.2 Other Standard Accessories
Other accessories supplied with the MINIRAM are:

e Cutput connectors (can be used for the analog, and./or
the digital ocutput jacks).
e Shipping Case

& Instruction Manual

17.0 OPTIONAL ACCESSORIES

Nl M S B IR am @B P we

Several optional accessories are available from GCA for the MINTRAM,

these are described in the following subsections.*
17.1 TFlow Adapter (CCA model PDM-iF)

The Flow Adapier (see figure £a) when used in conjuaction with the
MINIRAM and any pump or external flow system, allows a sample to be drawn

through the instrument sencing chembev. A personal monitoring pump at flow rates
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aof 2 &/minute or less may be used.

To attach the Flow Adapter to the MINIRAM (see figure 6B) loosen the two

i
i
' *  thumbscrews and pull the froat sealing plate forward. Slide the Adapter over
l the MINTRAM sensing chamber as illustrated above; secure the Adapter to the
MINIRAM by tightening the two allen-head screws through the hold down tabs.
' Tighten the thumbscrews to sgeal the two wnd plates to the MINIRAM sensing

chawber, = - : L s ‘ ‘ g S "w;.

Typically, this accescory would be used when ex:racting samples from aetcsol
chambers, detecting leaks from pressurized duct 4, or for isokinecic sampling v

using probes.
17.2 Zero Check Module (GCA model PDM-1FZ)

The Zero Check Module can be used to zero the MINIRAM when a clean air
environment ig not available. The Zero Check Module should be used when concen—

trations in the range above 0.5 mg/m3 are to be measured (see section 3.10).

In addition, this aceessory can be used to draw a sample stream through
the MINTRAM sensing canmber (in lieu of a separate pump) by discennecting the

small tube at the sensing chamber inlet fitting (see figure 7a).

This accessory consists of a pump, filter and the necessary tubing to
circulate clean filtered air through the MINIRAM. The pump may be powered by
the MINIRAM battery charger (or a 5-10 VLC power supply). The battery within
the MINIRAM cannot be used to cperate the Zero Check Module.

*Notes:
When using any of the optional accessories that are attached on and
around the sensing chamber {(moders PDM-1F, -1¥Z, -1¥8, -1FR, and -SNS)
to perform measurements at concentrations below 0.5 mg/m™, 1t is advig-
able to zero check the MINIRAM with the accessory in place, making sure
that 1ts mounting and sealing screws are properly tightened,

Use an external pump or pressurized ailr scurce (well filterved) to drive
clean air through the sensing chamber to zero the MINIRAM with any of
those accessories (except in the ca.e of the Zero Check Module). Teo
zero check the MINTRAM when using the funshield place instrument with
the attached sunshield in a clean room environment (sese section 3.10).

22
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To zero the MINIRAM, first attach the Zero Check Module (see figure 7b)

following the same procedure described for attaching the basic Flow Adapter (see

section 17.1). Connect the battery charger to the Zero Check Module and to an

A.C. gsource. Allow at least one minute of operarion to purge the sample chamber
with clean air. Press the 2ERO button on the MINIRAM and concinue operating

the Zaro Chack Module unetl the final average zero reading is displayed (see
section 3.10).

17.3 Personal Sampler Adapter (GCA models PDM-1FS and PDM-2FS)

This accessory, when used with the MINTRAM and a personal monitoring

putip, permits active sampling of respirable (cyclone preselected) particles through

the {ungtrument seasing chamber and collection on a filter. The aerosol sample iz

drawn through a 10 mm nylon cyclone {with a 50% cut point at 3.5 um when operated
at 2 {/minute), through the sensing chamber of the MINIRAM, and then collected on

4 fileer located in the cassette/filter holder for subsequent gravimetric ar

other anaivsis.

The wmodel PDM-1FS is for use with an MSA 27mm filrer cassetrs na. 437191,
The model 20%-2F5 is compatible with a Millipore 37mm disk filter hHolder no.

1-7{11-025-23 (see figure 8a).

To attach the Personal Sampler Adapter to the MINIRAM (see figure 8b),
follow the same procedure as described for attaching the basic Flow Adapter

(see section 17.1)., Connect a leng** of tubing from the -xhaust firtting on the

filrer holder to a personal sampling pump (net provided with the Adapter).

The use of the Personal Sampler Adapter permits concurrent MINIRAM
readings arnd filter collection to facilitate calibration of the MINIRAM for a

specific aerosol, or to determine both concentration and chemical compositicn
of the aevosol.

17.4 aespirator Adapter (GCA model PDM-1FR)

The Respilrator Adapter, when used In conjunction with the MINIRAM, pro-
vides a means of measuring aerossl concentrations inside a respirator. The
external concentration can also be measured with the MINTRAM and thus the values

obtained with rhe MINIRAM after connecting it to the respirator can be used to
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determine protection factors; consequently, quantitative fit checks are
possible under field conditions.

WARNING: DO NOT USE THIS ACCESSORY IN A HAZARDOUS (TOXIC DUSTS,

FUMES, GASES, ETC.) ENVIRONMENT, SINCE RESPIRATOR INTEGRITY

CANNOT BE GUARANTEED BECAUSE OF THE POSSIBILITY OF LEAKS.
A tube should »e attached from a tap on the respirator to the inlet (which 1is
located on the smallar sesling plate) of the Respirator Adapter (see figure
%a). When the respirator wearer exhales, a slighe positive pressure developa
inside the masx resulting in an air flow to the MINTRAM sample chamber, where the
concentration is measured. This air then passes through a check valve as it exizs
the chamber. When the wearer inhales, the check valve closes to prevent exposure
to ambient coriirions. A back-~up filter is also used after the check valve as

an additional safety precaution in the event of <heck valve failure.

To attazh the Resplrator Adapter to the MINIRAM, follow the same procedure

for attaching the basic Flow Adapter (see section [7.1 and figure 9b).

17.5 Sunshield (GCA model PDM-SNS)

The sunshield accessgory serves to protect the MINIRAM gensing elements
om excessive amblent lighe fluctuations (see section 13.0). It.should be
rsed whenever e MINIRAM is to be operated outdoors or under fluceuating
bright light illuminaticn. It i35 also advisable to use the sunshield to pre-
vent lcose clo*hing or other objects from touching e¢r entering the opsn sensing
chamber. The ~se of the sunshield causes only a slight retardation of the afr
exchange rate tetween the ourside and inside of the sensing chamber, an effect
that Is neglizitle except when using the analecg cutput i3 crder to follow rapid
fiuctuations of particle concentration. The sunsnield attaches by its two

support tabs to zhe body of the MINIRAM (see Iligure 10}.
17.6 Shouliler Strap (GCA model PDM=-GS)

The PDM~$3S is a leather strap, Worn over the shoulder and across the
chest, which atzaches tc the wearer's belt in froat and back., The MINIRAM
mounting loop Iin the upper chest area allows exposure measurements close to the

breathing zone while still permitting comfort and freedom of movement (see figure
I1}).
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7.7 Table Stand (GCA model PDM-TS)

The stable stand accessory provides a convenient mount ing support for Ehe

MINIRAM when it 1s used for area monitoring. The MINIRAM is simply clipped onto

the table stand whick holds it in a position where reflections from cthe table
surface do not interfere with its operation (see figura 12).

17.8 Dot Marrix Digital Printer is a Star DP-8240 unit specially modified

for use with the MINIRAM. It is supplied with a special interconnecting cable

which is plugged into the digical outpur Jack of the MINTRAM. The POM-DP-1
is normally providad for 120V/60 Hz operatfon. Operation with 220V/50 Hz
line can be provided upon customer reguest. The PDM-DP-1 weighs 4 kg (8.8
1bs), and {ts dimensfons are 28W x 20D « 10 cm (11" % 7 7/8" % 4") (see
fizure 13).

The use of the PDM~DP~] in combination with the MINIRAM is described in

section 10.0. A separate instruction manual fcr the printer is supplied with

that unire,

17.9 Reference Scatterer (GCA mode! PDM-RS)

The PDM-RS {s a specially modified sensing chamber that includes a
iffusiuzg optical filter mounted within the sensing region of the MINIRAM. It
{5 designed to scatter a controlled amount of light from the infrared source to
the detector, providing a stable and repeatable reading on the MINIRAM display.
The reference scatterer is inserted into the MINIRAM instead of the normal

sensing chamber, and the readings are obtained operating in the MEAS nmode. I¢
rhe PDM-RS {3 ordered from GCA concurvenrly with a MINIRAM the veference
scatterer will be factory marked with the calibration reading to be obtained

when inserted into thatr particular MINIRAM whose serial number will also be

shown on the PDM-RS tag. The readings displayed by the MINIRAM when lnserting

the PDM~-RS should be within * 5% of the value marked on that reference scatterer.*
The readings obtained with the reference scatterer may show a small warm-up

drift (l.e. gradual change) during the initial 5 to 10 minutes after pressing
MEAS.

If the reference scatterer is ordered separately from the MINTRAM, the
gser will chen determine the calibration reading obtainad on the MINIRAM and
mark it {together with the MINIRAM serial number) on the PDM-RS tag.
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Because of amall differences in the optical configuration of each MINIRAM and

of each reference scatterer, the readings obtained with i given reference

scatterer are unique to a given MINIRAM. The response to 1 given sopulation

of airborne particles, however, is the same for all factory calibrated
MINIRAMs, within approximately ¢ S%.

17.10 Carrying Case (GCA model PDM-HC-1)

Tha PDM~-HC-I 18 a convenient and compact hard shel? carryinz case

designed to house a MINIRAM and a battery charger. The inside 1s foam padded

for full protection. The outside dimensions of the PDM-HC-1 are: length -

9% inches, depth ~ 7 inches, and heighe « 3% inches,

*¥Prior to the use of the reference scatterer the MINIRAM should be

zeroed with a clean standard sensing chamber as described in sect:izn 3.10.
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Main View of MINIRAM

Timing diagram of MINIRAM model PDM-3 when pressing
OFF, MEA3S., or ZERO (typical times).

Typical MINIRAM Model PDM-2 Digital Printout Format
20 mA Loop Connection

R3-232 Connection

Flow Adapter

MINIRAM with Flow Adaprer Attached

Zero Check Module

MINIRAM with Zero Check Module Attached
Person: 1 Sampler Adapters

MINTRAM with Personal Sampler Adapter Attached
Regpirator Adapter

MINIRAM with Respirator Adapter Attached
MINIRAM with Sunshield Attached

Model PDM~SS Shoulder Strap

Model PDM-TS Table Stand

Dot Matrix Digital Printer
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TABLE 1
SAMPLE PRESERYATEON AND HOLD TIMES
BOTTLE WASHING PERSERVATEON HOLB:
PARAMETER BGITLE PROCEOURE PRESERVATIVE PROCEDURE TIMES
Acidity PG 2.1 Coal, 4% - i days
Alkaifnfty .G 2.1 Coot, 4% - 16 days
Ammont & L 2.1 Cool, €%, H,584 to pH<Z 3.5 28 days
BACTEREA
Colifors, fecal sad total P, 2.1 Coot, 4%, 0.008% Na,$.0, - 6 haurs
Fecal streptococci P.6 2.1 Coot, A€, 0.008% 355,03 - 6 hours
- Biochemical oxygen demand 9.G 2.1 £ool, 4% - 48 bhours
i b 8lochemical oxygen deeand
. ; carbonzceous P,G 2.1 Coel, 4% - 48 houes
Broaide PG z.1 None required - 28 days
Chemical oxygen demand PG 2.1 Cool, 47C,, H,50, to pHe2 3.5 28 days
Chlorfde PG 2.1 None requiredd &  © - 8 days
Ehlorinated organfc com
pounds G, tefton-lined cup 2.4 Coal, 4%, o0.008% Na,5,0, - T days {uatil
extraction)
30 days {after
extractton)
Chlortne, total residusl PG 2.1 Determined on site - 2 hours
Calor PG 2.1 Cool, 49 - 48 hours
Cranfde, total and P.6 2.1 Cool, 4°C - 14 days
amensble to chlarination PG 2.1 Na0# to pH>12 3.3
0.008% N,3,0,
Dissolved oxygen - - - - -
Prabe G, bottle and top Determine on site - ! hour
Winkler G, tottle and top 2.1 Fix on site - 8 hours
Flouride e, z.1 Noae required - 28 days
Hardness P.G 2.1 HNO, to pH<Z - 6 months
Hydragen fon fpH) PG z.1 Detgmine on site - 2 hours
Kjeldahl and orqanfc P& 2.1 Coot, 4%, #,56,t0 pH<2 318 28 days
nitrogen .
METALS
Chroatum Vi 2.6 2.2 Cool, 4% - 48 hours
¥ercury PG 2.2 HNO, Lo pHe2, 0.05¢% 3.1 28 dwys
K Cr,0
Metals except shove B.G 2.2 HuogtoszQ 30 6 wgnths
Nitrate P.6 2.1 Coal, 4% - 43 hours
Riteste-Nitrite 2.6 2.1 Cool, 45C, H,50, to p<z 3.5 28 days
Niteite #.G 2.1 Cool, 4% - 48 haurs
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01t and Grease G 2.3 toal, 4% C sto‘ to pH<2 .2 28 days
Organic Carbon ?.6 2.1 cool, 4%, Hy504 to pH<Z - 2 days
ORGANIC COMPOUNDS
Extractables {including G, tefion-Yined cap 2.4 tool, 49 - T days funtil
phthalates, nitrossmines extraction)
organschlorine pesticides, 0.008% Na,5,0; ¥ days {after
PCB's nitroaromatics, extraction)
tsophorone, potynuctear
aromatic hydrocarbons, -
haloethers, chiorinated
hydrocarbons and TCOD). '
Extractables {phenols} G, tefton-ifred cap 2.4 Coal, &% - ? dags Cuatil
. extracttonl
to pH<? - W duys {after
&l ¥2,5,0, - extraction}
Purgesbies (haloc - ons &, teflan-Yined 2.4 tooY, 4%., ¢.008% N#,5,0, - ¥ days
and aromatics) septum
Purgeables {acrolein and &, teflon-t{ned z.4 cool, 4%, 9.008% uu25203 - 3 dags _
scrylonitritel septum
Orthophosphate ?.6 2.1 Filter gn stte, cool, 4% - 48 hours
Pesticides 6, teflon-Vined cap 2. Coot, &°C - ? days {uatil
extraction)
0.008% Ma,S,0, - 30 days (after
antuctienl
Phencls G 2.1 Cuol t %.. CUSO, & HySCy to pHey, 4 28 days
Phosphorus (elemental} G 2.1 Coo} g°C ' - 48 hours
Phosphorus, totzl P.G 2.1 tool, 4%, HZSO‘ to pH<2Z 3.4 28 da,s
RADTOLOGICAL
Alpha, Beta and radium .G - mma to_pH<Z - & months
Restdue totak PG 2.t €oof, ¢°c - 14 days
Restdue, filterabdle ?.G 2.1 Coot, 4% C - 18 fays
Restidue, nonfllterabls £.G 2.1 Caol, 4 C - ? days
Res(dye, settisabte PG 2.1 Cool, 4 c - ? days
Residuze, zolatile P.G 2.1 ook, 4% - 7 days
Sitica P 2.1 coot, 4% - 28 days
SpeciFic conductance £.6 2.1 CODE. £%¢ - 28 days
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2.0 BOTTLE CLEANING PROCEDURES

2.1 General Bottle Claaning

2.1.1 Bottle Matarial
Usually plastic

2.1.2 Bottle Size
Dependent upon daterminations required

2.1.3 Cleaning Reagents
1. Phosphate«frge detergent
2. Distilled water

2.1.4 Procedure

1. Rinse bottles with tap water

2. Soak bottles in detergent solution for approximately thirty /30)
minutes

3. Scrub bottles with a brush

4, Rinse bottles several Limes with tap water to remove the detergent

5. Rinse bottles thoroughly, several times, with distilled water

2.2 Bottlie Cleaning for Metals Determination

2.2.1 Bottle Material
Usually polypropylene

2.2.2 Bottle Size
Ysually 500 mi

2.2.3 Cleaning Reagents
1. Detergents

2. 1l:1 Nitric acid

3. Distilled water

AG9-6/3
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2.2.8 Procedure

1. Follow general bottie cleaning procedurs
2. Add 1:1 nitric acid to bottles, cap, and shake briefly

3. Allow bottles to stand for approximately 30 minutes, shaking them
intermittantly

4. Pour acid from bottles and rinse thanm with tap watar
5. Rinse bottles thoroughly, several times, with distilled water

2.3 Bottle Cleaning for 0i1 & Grease Determinations

2.3.1 Bottle Material
Glass with teflon-lined cap

2.3.2 Bottle Size
One (1) liter

2.3.3 Cleaning Reagents

1. Acid solution of 1+1 nitric acid
2. Detergent

3. Distilled water

4, Ffreon-113

2.3.4 Procedure

1. Follow general bottle cleaning procedure

. Rinse bottles (excluding caps) with acid solution

« Pour acid from bottles and rinse them with tap water

. Rinse bottles thoroughly, several times, with distilled water
. Rinse bottles with Freon-113

o w N

2.4 Bottle Cleaning for Extractable Irganics

2.4.1 Bottie Material
Glass with teflon-lined cap

Z2.4.2 Bottle Size
One {1) gallon

AGI-6/4
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2.4.2 Cleanfng Reagents

1. Detergent

2. Chromie acid cleaning solution
3. Distilled water

4, Pesticide grade hexane

2.4.4 Procedure

1. Follow general bottle cleaning procedure

2. F1i11 bottles with chromic acid cleaning solution allow to stand for a
minimum of 1/2 hour

3. Pour chromic acid cleaning solution from bottles and rinse them
thoroughly with tap water

4, Rinse bottles several times with c¢istilled water

5. Rinse bottles and caps two times with pesticide-quality hexane

2.5 Bottle Cleaning for Hazardous Samples

2.5.1 Bottle Material
Glass with teflon-lined cap

2.5.2 Bottle Size
40 ml for tank or high hazard samplies, up to
500 m1 (wide mouth) for others

2.5.3 Cleaning Reagents

1. Detergent

2. Distilled water

3. Reagent-grade methanol

2.5.4 Procedure

1. Follow general bottle cleaning procedure
2. Rinse bottle with methanol ’
3. Bake for one hour at 300°.

AG9-6/5
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3.0 PRESERVATION TECHNIQUES

3.1 Pregservation Technique for Total Matals

3.1.1 Chemical Preservative
Ultrex concantrated ENG3

3.1.2 Procedure
1. Use bottle specifically cleaned for metal determinations
2. Add 5 ml of Ultrex concentrated HNG3 per liter of sample, This
should reduce the pH to less than 2,

3.2 Preservation Technique for 0i1 and Grease

3.2.1 Chemical Preservative
Conc. HZSO4 or HCL

3.2.2 Procedure

1. Use bottled specifically cleaned for oil and grease determinations

2. To aveid corrosion of foil-lined caps, preservative (Conc. H 504}
should not be added to empty bottles prior to sampling, but
should be added tc  samples as soon as possible after collection.

3. Ail 5 ml of concentraqted H2504 or HCL to one (1) liter of liquid
sampte, This should reduce the pH to iess than 2,

4, Add 1 ml concentrated HZSO4 per 80 g of solid sample

2

3.3 Preservation Technique for Cyanide

3.3.1 Chemical Preservative
NaCH

3.3.2 Procedure

Add 2 m1 of 10 N NaOH per liter of sample. This shogld increase the
pH to greater than 12, -

AGY-6/6
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3.4 Preservation Technique for Phenols

3.4,1 Chamical Prasarvative
Cu504. H2504 and H390¢

3.4.2 Procedure
1. Add 10 ml of a 100 g/1 cusa‘ solution per 1itar of sample ¢n order
to attain a concantration of 1 9/1 CuSD,, and actdify with H,30,
to a pH less than 4,
2. Add a sufficient volume (usually 5 ml per 1iter of sample) of 1:9
H3P04 to lower the pH of the sampla to less than 4

3.5 geso, Preservation Technique for COD and All Forms of Nitrogen and
Phasphorus

3.5.1 Chemical Preservative

H,S0,

3.5.2 Procedure
Add 2 ml of concentrated sto4 per liter of sampie, This should
reduce the pH to less than 2.

4,0 REFERENCES

1. U.S5. EPA, 1979, Metnods for the chemical analysis of water and wastes.
March 1979. EPA-600/4-79-020.

A.P.H.A, 1975, Standard methods for the examination of water and
wastewater, 1l4th ed,
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pH - Electromstric Mathod

1.0 SCOPE AND APPLICATION

1.1 Ths method is appiicah!s to drinking, surface, and saline waters,
domeutic snd fndustrisl wastes.

2.0 SUMMARY OF METHOD

2.1 The pH of a3 sample 18 determined electrometrically using efther a
glass electrode in combination with a reference potentia) or 2
combination electrode,

3.0 SAMPLE HANDLING AND PRESERVATION

3.1 Samples should be analyzed as soon as possible, preferably tn the
field at the time of sampling.

3.2 High-purity waters and waters not at equiltibrium with the atmosphere
are subject to changes when exposed to the atmosphere, therefore the
sample containers should be filled completely and kept sealed prior
to analysis.,

4,0 INTERFERENCES

4.1 The glass electrode, in general, fs not subject to solution
interfarences from color, turbidity, colloidal matter, oxidants,
reductants or high salinity,

4,2 Sodium error at pH levals greater than 10 can be reduced or
eliminated by using & "low sodium error” electrode.

4.3 Coatings of oily material or particulate matter can fmpair electrode
response. These coatings can usvally be removed by gentle wiping or
detergent washing, followed by distilled water rinsing, An
additional treatment with hydrochloric acid (1 + 8) may be necessary
to remove any remaining film,

AG9-6/1



001047

No 3810100

Rev
Page 2 of 4
4.4 Temperature affacts on the electrometric measurement of pH arise from
two sources. The first 13 caused by tha change in alectrode cutput
at varfous temperatures, This intarference can be controlled with
{nstruments having temperature compensation er by calfbrating the
electrode-instrument system at the temperature of the samples, The
sacond source 13 the change of pH fnherent in the sample at varfous
temparatures. The error is sample dependent and cannot be
controlled, 1t should therefore be noted by reporting both the pH and
temerature at tha time of analysis,
5,0 APPARATUS
5.1 pH Meter-laboratory or field model,
5.2 Saturated calomel reference electrode, fiber type.
5.3 pH glass electrode, silver/silver chloride, Tow jonic strength,
5.4 Magnetic Stirrer.
5.5 100 ml Beakers.
6,0 REAGENTS
6.1 pH Reference Buffer Solutions:
pH = 10,00 +.01
pH = 7.00 +.01
pH = 4.00 +.01
pH = 2.00 +.01
7.0 CALIBRATION
7.1 Reference buffaers solutions must be at room temperature, Each
instrument/electrode system must be calibrated at a minimum of two
points that bracket the expected pH of the samples and are
approximately three pH units or more apart,
7.2 Immerse the electrodes in pH 7.00 buffer solution and adjust the
meter to the proper reading with the calibration control.
AG9-6/2
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Rinsa the electrodes, immerse in a second buffer solution, and adjust
to the proper reading with the compensator control.

Repaat adjustments on successive portfons of the two buffer solutions
as outlinad tn procedure 8 until resdings are within 0.05 pH units of
the buffer solution valve.

8.0 PROCEDURE

8.1 Transfer approximately 50 ml of sample into & 100 ml beaker. Allgw
sample to equilibrate to room temperature. With sample stirring on a
magnetic stirrer, immerse electrodes and allow three minutes for
equilibration. Turn off the stirrer and then record the reading to
the nearest 0.05 pH unit,

9.0 CALCULATION

9.1 pH meters read directly in pH units, Report pH to the nearest 0.1
unit and temperature to the nearest %.

10.0 PRECISION AND ACCURACY

10.1 Forty-four analysts in twenty laboratories analyzed six synthetic
water sampies containing exact increments of hydrogen-hydroxyi ions,
with the following results:

AG9-6/3
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Accuracy as
Standard Deviation
pH Units pH Unfts Bais, % Bias pH Units

3.5 0.1 -0,29 - «0.01

3.5 0.1t | «0.00 -

7.1 0.20 +1,01 +0,07

7.2 0.18 «0.03 =0.002

8.0 0.13 ~0.12 -0,01

8.0 0.12 +0.16 +0.,01

(FWPCA Method Study 1, Mineral and Physical Analyses)

10.2 In a single laboratory (EMSL), ustng surface water samples an average
pH of 7.7, the standard deviation was +0.1,

11.0 REFERENCES

1. Standard Methods for the Examination of Water and Wastewater, 14ty
Ecition, P460, (1975). '

2. Annual Book of ASTM Sandards, Part 31, "Water", Standarg 01293-65,
pl78 (1976).

3. Methods for Chemical Analysis of Water and Wastes, EPA~600/4-79-020,
1979,
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FIELD MEASURMENT OF

SPECIFIC CONDUCTANCE

1.0 SCOPE OF APPLICATION

1.1 This method is applicable to drinking, surface, and saline waters,
domestic and industrial wastes.

2.0  EQUIPMENT

2.1 The specific conductance of a sample is measured using a YSI Model 33
$-C-T meter, or equivalent.

3.0  MAINTENANCE

3.1 Using bottle brush, scrub the bore of the cell with a water/detergent
solution and rinse thoroughly with distilled water., Shake out
surplus water and examine to make sure surfaces are evenly wetted,

3.2 If there are more stubborn deposits, soak in a 1% HCL solution and
wash out thoroughly with distilled water,

3.3 Switch dial to RED LINE, if the needle cannot be made to remain at
RED LINE using the red line adjust knob, replace batteries with twg
1.5V (Size D) Duracell batteries,

4,0 CALIBRATION

4,1 Zero check - Switch OFF, with meter screw on face plate, adjust knob
to 0 UMHOS if necessary,

4.2  The instrument should be standardized against a known cunductivity
standard or against the reading of a laboratory conductivity meter
once per month, or each time before it is released from the
laboratory for field work,

AG9-6/1
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Percentage variance from the known standard should be noted on the
instrument face and in the equipment log book.

If the instrument fails to read within 90 percent of the standard,
follow manufacturers Instructions to recalibrate.

4,3 Check securacy of temperature readout against an NBS-Lraceable
thermometer, Note variance on instrument face plate and in Equipment
109 book.

4.4 Record results and date of calibration in Equipment log book.

6.0 OPERATION

6.1 Plug probe into jack.

6.2 Switch to RED LINE with RED LINE control adjust meter to red line,

6.3 Temperature: Switch to temperature and read meter when needle is
steady.

6.4 Salinity: Read temperature and set % control to indicated
temperature, switch to SALINITY and read 5% scale.

6.5 Conductivity: Read temperature and set % contro! to indicate
temperature, Switch to appropriate UMHO range for on scale meter
readings and multiply reading by range,

7.0  REFERENCE

1. APHA=-AWWA-WPCF - 1980 - Standard Methods for the Examination of Water
and Wastewater, l5th ed. Method 205,

AGE-6/2
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MONITORING WELL INSTALLATION GROUNDWATER SAMPLING
A

GENERAL

Monftoring wells are instalied at or adfacent te hazardous waste
sites in arder to provide an understanding of the overall groundwater
regime, to evaluate flow patterns and hydraulic head fluctuations of
the groundwater immediately surrounding the site and for the
collection of groundwater samples to determine the extent of
contamination fn instances where the sfte in question has affected
quali.y of the groundwater, It i¢ essential that samples be
collected from sources in a manner that will accurately assess tne
concentrations of constituents present. This may include the
collection of groundwater samples from existing monftoring wells and
large diameter production wells and possibly other sources (under
certain circumstances, i.e, springs, etc.), in addition to samples
collected from monitoring wells installed for this purpose.
Generally, the installation of monitoring wells includes soil
sampling--the collection of which is described in procedure number
3816017, In the following sections, techniques are generally
described for the installation and sampling of menitoring wells,

In iastances where new monitoring wells are necessary, & review of

all prior data pertaining to the groundwater regime and the quality
of the groundwater in the area i5 a necessary part of the
decision-making progress involved with siting the new wells. Well
installations may be accomplished through a contract based on a rigid
set of specifications and unit price payments or by a time of
materials contract. While the former is normally considered
preferrable, the number of unknowns (both in location and subsurface
conditions) may dictate that the latter course he followed,
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and maintain the borehole. The drill bit is attached to the dril}
pipe (called the drill stem) and rotated from the ground surface by ;

the drill rig. Water and drilling fluid (usually mud} are circulated
down the drill stem, out the bit and up the anular space between the
borehole and drill stem. Generally, a mud pit or tank at ground
surface receivas the driling fluld and allows the subsurface driil
cutting toe settle out.

Well casing is generally aot employed during drilling except to
matntain an open borehole above the water table or where especially
losse formation materials are encountered. Below the water table, in
most normal circumstances, the thick drilling muds "pack" open the
borehole, permitting placement of well screens and casing after the
drill bit and stem are removed from the borehoie,

Twe common variations of hydraulic ~otary drilling are air rotary and
reverse circulation rotary., Air cotary is commonly emplayed in
consolidated rock drilling where compressed air of high volume and
pressure removes drill cuttings and the borehole remaing open due to
its consclidated nature, Reverse circylation rotary is a method
which uses water along as the drilling fluid with tha watar flow ug
the drill stem and down the anular space between the borehole and
drill stem {in the opposite direction from hydraulic or straight
rotary drilling}, In reverse circulation drilling, the hydrostatic
pressure of continuous water circulation maintains the borehole prior
to screen and casing placement,

Rotary drilling is most similar to another drilling method known as
Jet drilling or jetting,

2.2.0 Jetting
Jetting involves the use of water or drilling muds under pressure to
advance the casing. Cuttings are removed fn advance of the borehole
by the return flow of the drilling fluid, The borehole may be
stabilized by the drilling fluid on casing,

AG9-6/4
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Accurate and precise groundwater quality monitoring requfres

sophisticated well installations. Several basic design criteria must
be followed to insure quality fastallations in the highly variable
geslogic conditions encountered.

Wall drtling methods and equipment are highly specialized, and
tharefore, wall driling craw qualifications, equipment and experience
are impor-ant to the successful completion of the work, However,
well driilers typically only provide operational capabilittes; they
require the guidance and assistance of the certified geclogist or
engineer to interpret the application of of the basic erfteria $5 the
changing qealogic at a given site, In addition, onsite observation
of the well driller's operations by an independent party provides a
check of specific product detatils, which are most important to the
interpretation of the water quality results obtained, The certified
geologist or engineer would provide services including, but not
limited to the following:

o All matters pertianing to pay estimates, contractor claims,
progress of work, deficiencies, *

0 Reviewing the contractor's proposed plans, schedule, progras,
and other data to be submitted in compliance with requirements
of a purchase order or specifications, such as any plans far
special testing work, soils sampling, developing, grouting, 4nd
lacking cap devices.

0 Reviewing and approving ali equipment and methods the
contractor proposes to use,

o Records of operatfon, such as: procurement, storage and
tnstallation of all materials and equipment; all well logs,

special testing reports, progress reports, aquipment reports,
safety reports,

AG2-6/5
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¢ Observing, measuring, and recording all oparational tests such
as soil or core sampling, spectal testing, logging and water
sampl1ing. e

¢ Satisfying that informatfon on scraen settings and other
decistons dapandent upon fiatd conditions dncountered during
the progress of the work arg handlad expeditiously and promptly
and properly transmitted to the Contractor,

PERMANENT SAMPLING DEVICES

In addition to monitoring wells, permanent sampling devices such
as "Barcads" or suction lysimeters may be installed in order to
obtatn groundwater samples. Instaliation techniques for these
devices will be daveloped recognizing the special requirements of
these devices, In general, however, permanent sampling devices
will be instailed in boreholes excavated using wash bore or
augering techniques as discussed previously. Such devices may
also be fnstalled in boreholes that have been drilled with othor
equipment ard in boreholes drilled in bedrock where conditions
require.

The sampler shall be positicaed in the borehole abt the desired
depth for sampling and packed with clean mong-mineralic filter
sand, The method by which sand s added to the horehole and
tamped shall be such as not to damage the sampling device.

Normally such devices dare utilized where multiple levels
groundwater levels are to be monitored and bentonite pellets shall
be used to isolate samplers and prevent cross contamination of
aquifers, The interval to be sealed will be determined by
subsurface strata encountered during the boring and the thickness
of the seal and method by which it 1s installed will be determined
based upon the type of boring equipment utilized and the geologic
dormation into which it is placed. Groundwater samples should be




No 3816013
Rev
Page 7 of 12

obtatned in sccordancs with procedures outlingd by the

manufactyrer,

Following the placement of a sampiing device and bentonite seal,
the borehole shall be backfilled with cament grout or materfal of
suffictantly low parmeabllity and of such quality that the
potential for contamination from overlying zonas 1s mfnimized.
$imflar materia) shall bDe placad in the fntervals between devices
where multiple zones are to be monitored,

4.0 SAMPLING FROM A MONITORING WELL

When sampling 3 monitoring well, the following procedure should be
followed:

flemove the well cap (a wrench may be needed),.

o Measure and record the depth to water and the time of
measurement.

0 Measure the total deptn of the well,

o FRemeasure and record the depth of water after 2 lapse of 4 to 8
minutes following fnitial measurement and record the depth to
water and time of measurement.

o If successive measurements show essentially no difference,
continue the sampling procedure, Whare the level change 1is
greater than 1/100th ft, delay the remaining procedures until
the c¢hange cbserved and recorded is less than that figure,

o Determine the amount of water in the well (depth of water x
¢cross sectional area),

0 Purge the well by efther removing all the water from the we'l
and allowing it to recover three to ten times, or by removing
the equivalent of three to ten well volumes of water, The
procedure to be used will be detarmined by the on-sisa
coordinator on the basis of geologic and/or hydrogeologic
conditions and on well construction details, Well purging can
be accomplished with centrifugal! pumps, peristaltic pumps or

AG9-6/7

' o Check the well for above ground damage.

001056



001057

AGI-6/8

o 3816012

Rev

Page 8 of 12
batlers, The well purging equipment shall be clesnec as
described for samplers in Section 4.1 following,
Clean the sampler as described {a the following Secttan (4.1)
fmmediately prior to inserting it into & well,
Collect samples using & bailer, pump, or positive pressu e
sampler dependent upon the general nature of the contaminants
of concern, Sampler materials of construction shall be
specifically selected for each contaminant,

Samplar Lleaning

Sampler cleaning is ta be performed immedistely prior to sampling
from any well. Any portion of the sampling device which contacts
Zontaminated water shall ba cleanad or disposed of detween wells,
Far example, the cable used for batling shall be subjected to the
same cleaning requirement for a length at least aqual to twice the
depth to the water surface, Where pumgs are used, short secttons

of sample tubing may be disposed of rather than cleaning., Tne
fallowing procedure is followed for cledning sampla-s and
equipment .

9 Rinsg with clean tap water,
2 Rinse with reagent grade methancl and allow to air dry,
7 Rinse at east once wiin clean tap waler,

[f appropriate the above procedure can be preceded with 3 wash
with soap {Alconox or Liginox)., Line and cables used to lower
sampliers into monitoring wells will be disposed of in an
appropriate manner dictated by the QOn-site Coordinator or cleaned
and rinsed using the procedures outlined above for cleaning
sampling devices, Persons obtaining groundwater samples w»fll wear
chemically inert protective gloves to prevent skin contact with
sampling devices, lines and cables and potentially contaminated
groundwater,
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4.2 Batling

A bafler made of PYC, Teflon, or stainless steel can be used to
remove the stagnant witer 1a monitoring wells and obtain samples,
The prodlems with this method sre: &) cross-contamination detween
wells can occur; B) the method (s time-consuming; and c) contaminants
can easily enter the water with many trips up and down the well,
Properly used, & bottom filling batler should not siynificantly alzer
the water quality, It is 4 cost-effective method 1f the wells are
shillow have adequate size far the sampler and only need to he
sampled infrequently.

§4,3.1 Equipment

l Bottom Filling Bailer - Stafnless steel datlers with fnert fittings
(such as teflon) shall be used to collect samples, Water enters the

l bailer through a hole drilled through the bottom end plug and fis
prevented from draining out by an inart dall check valve, The plug

l fits tightly inside the batler and requires no adhesives, which mignt
contaminate the water, A cable made of nicxel {or some other

I noninterfering material) wire is used to raise and lower the bailer,

i

i

i

i

i

i

4,3.2 5ampling Procedure
The cable supporting the sampler should be prevented from coming in
contact with the water in the well, The dailer should not come in
cortact with any materials outside of the well casing, When emptying

the dailer, a new pair of disposanie gloves are to be worn for eaz™
fndividual well sampling,

Samples are carefully poured from the baller into clean serum bottles
or screw-cap vials of appropeiate size {usvally 40-12% ml), avoiding
turbulence, which might result in loss of volatile organics and/or
excessive oxygenation of the samples, Care shall also be exercised
to eliminate the entry of or contact with any substance and the
tnterior surface of the vials or caps other than the water sample
being collected, The containers are topped-off to avoid gas space
and tightly closed with teflon-lined septums held in place by

AG9-6/9
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open-top screw caps, The sample bottles snould be preparez with

dppropriate preservatives prior to sampling. The pa'ler must be
cleaned as described in the previous section before reuse,

Pugging (for suction 1ifts up to 25 feet)

The peristaltic pump is the preferred type of pump for sampling
groundwater (except when samples far volatile organic dnalysses are
obtained). The pump wil} rot significantly affect the quality of ¢ne
sampled water, except possibly strip volatile fractions. The watar
is pumped through chemically tubing (f.e, teflon), therefore, it daes
not come fn contact with the atr, nor is a strong vaccum appiied ¢5
1t. The major drawback of this pump is that it cannot be used to
pump water from a depth greater than about 25 ft and that i+
a relatively low rate (100 mi/minute},

Jumps as

Equipment

o Peristaltic pump

0 1 liter erlenmeyer flask
0 6 mm [.D, teflon tubing
0 6 am 0,0, glass tubing
o 6 ms [,0, tygon tubing

Sampling Procedure

Figure | depicts the sampling system which . a11 be used to gntain
samples by pumping,

Groundwater withdrawn through a precleaned 6 mm 0.9,
discharged into a clean, calibrated one-

teflon tibe ang

liter heavy-wal} erlenmeyer
flask with a peristalic pump on the outlet side of the sampiing
flask,

The sampled water contacts only teflon and precleaned glass is then
carefully transferred to appropriate glass sample containers for
shfpment to the laboratory. This system shall not be used for
samples to be analyzed for volatile organics,

because of possisle

AGI-~6/10
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stripping of highly volatile constituents from the sample under the

reduced occurring in these systems, [t may, however, be used for
non-volatile constituents such as metals or other organics.

4,5 Positive Pressure Sampling (for greater than 25 feet sampling depth)

A gas-1ift sampler can be used in wells where the ground water
surface may be greater than 25 ft, below ground surface. The samole
pump should be made of glass, °V¥C, Teflon, or stainless steel,
depending on the constituents of interest, For the toxic pollutants,
PVC or Teflon 15 best due to their inertness and ruggedness. Cara
should be excercised in selecting the pressurizing gas so the watar
quality is not significantly affected due to the gas-water contact,
Note that sample times are typically instailed for each sample
station,

1

i

i

i

i

i

i

4.5.1 Equipment

I o Gas-1ift sample pump utilizing tubing and materials lined wit~
gtass, PVC, Teflon, or stainless steel,

I 9 Ultra high purity compressed nitrogen {99.999% pure) (New Engiand
Cyrogenics, Newton, MA),

l 0 Reagent grade methanol,

i

1

1

i

B

1

i

4,5.7 Sampling Procedure
Compressed nitrogen is regulated into an approximate 1/2-inch
diameter nylon tube connected to the sampler i the well,
Groundwater that has permeated the sampler is forced up through an
approximate 1/4-inch concentric nylon tube and sampled. The press.ure
and fiow of nitrogen will be controlled with the regulator in order
that the groundwater sample exists slowiy and with a minimum of
“spurting” at the end. One volume of groundwater will be flushed out
and discarded to clean the tubes and obtain newly permeated
groundwater, All sample bottles will be filled directly from the
1/4-{nch tubing except in the case of VOA vials where less than 47 m!
is released with each sampling. In this sityation, a clean transfar

AGS-6/11
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bottle is filled first and then transferred to the VOA vial, filling

carefully and capping tightly so that no air bubbles remain ingide,
This avoids the introduction of bubbles that would occur from filling
directly from a "spurting” groundwater flow,

AG9-6/12
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1.04

WORK SPECIFICATIONS
GEOPHYSICAL SURVEYING
NORTH CAVALCADE SITE

13 GENERAL
SCOPE

The work to be performed under this section includes the furnishing

of all labor, equipment, materials and other facilitiezd—and inci-
dentals necessary to perform geophysical surveying near c¢he North
Cavalcade Site in Houston, Texas. ~ -

The site surveying will consist of using a combination of resistiw-
ity, electramagnetics, and ground penetrating radar to determine
which method, or combination of methods, if any, that will produce
the best resolution. In general, the initial profiles should be
widely spaced, with infilling traverses-established based on the
results obtained, the ability to traverse the site with the parti-
cular geophysical tool being used ard other factors, as identified
in the field. Onsite data processing capability will facilitate
obtaining maximum benefit from the geophysical tools.

INSURANCE

Subcontractor agrees and shall submit evidence to the Engineers
before hegirning work on the Project that he has procured and will
maintain such insurance as is described in the Engineers Standard
Subcontractor Agreement.

QUALIFICATIONS

The Subcontractor responsible for this work shall be a reputabie

gecphysicist employing only caupetent workmen for the execution of
thia Project.

The Engineer may make any other investigations deemed necessary to
detemine the ability of the SBubontractor to perfc w. the work, and
the Subcontractor shall furnish to the Engineer all such information
and data for this purpose.

The Subcontractor shall furnish satisfactory evidence upon request
that all equipment is in good working order.

The Subcontractor shall complete the work in accordance with ap-
plicable portions of the relaral, State, and Local laws and regula-
tions.

SITE PROTECTION

Upon completion of the work, the Subcontractor shal! restore the
site as nearly as possible to the original condition, including the
replacement., at the Subcontractor's sole expense, of any facility or

S0W-1
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landscaping which has been damaged beyond restoration to its origi-
nal condition, or destroyed.

ADDITIONAL WORK

At the option of the Enginéer additional work may be authorized.
Additional work shall be campleted at the unit prices bid,

-
e

UREMENT AND PAYMENT

Payment of work performed shall be on a basis of unit and lump sum
prices bid and actual work performed.

2: DELIVERABLES

PROFILES >

I1f a suitable method is determined, the Subcontractor shall submit
contour and isopach maps indicating the stratigraphic profiles of
the soils materials of the shallow aguifer (at about 20 feet), the
aquitard (20-80 feet), and the overlylng materials,

REFORT

The Subcontractor shall submit a report detailing all work performed
including all maps noted abave.

3:  EXECUTION
SITE PROTECTION

At all times during the progress of the work the Subcontractor shall
use all reascnable precautions to prevent any destruction to the
site property.

SITE ACCESS

The Subcontractor shall be responsible for all means of access to

the site area, including the need for crossing ditches, etc., with
any vehicles,

GEOPHYSICAL SURVEY _ - B

A

The area to be surveyed will be near Nokth Cavalcade Street in
Houston, Texas.

The method to be used shall be determinad as foliows:

1. The electrical resistivity method shall be employed first, using
a Wemner electrode array;

2. The electromagnetic conductivity technique shall then be used,
uging a Geonics FM-34 or similar instrument capable of onsite
data analysis;
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3. If deemed necessary:, the ground penetrating radar method shall
be employed:

4. Once the best method or cambination »f methods has been deter-
mined; the remainder of the survey snall be carried out using
the appropriate techniques,

C. Exact areas to be surveyed will be determined in the field as need-
ed.

D. If no method provides results satisfactory to the Contractor, the
survey shall be terminated and the payment to the Subcontractor
shall be prorated as described in the submitted cost proposal.

PART 4: HFALTH AND SAFETY PROTOCOL

4.01 GENERAL

A, The work to be carried cut under these specifications is within a
hazardous waste site that is listed on EPA's National Priority List
(NPL}. Hazardous materials are known to be present in the soils
and groundwater of the area, i

B. It is anticipated that Level D protecrion equipment shall be
utilized by the Subcontractor's personnel with contingency to up-
grade as outlined in Section 4.03,

4.02 SUBCONTRACTOR'3S RESPCNSIBILITIES

A. The Subcontractor is solely responsible for it's personnel's health
and safety. At a minimum. the Subcontractor will be responsible
for adhering to the Contractor's health and safety guidelines,

B. The Subcontractor must provide his personnel with all the required
health ard safety equipment,

Note that the items to he furnished try the Subcontractor for his
work crew under different l- sels of protection are as described
below:

o All Levels - hard hats
—-rubber gloves (butyl, nitrile_or neoprene)
-~ rubber boots {butyl, nitrile or .:ecprene} with
steel toe and shank
- coveralls

O level D

- chemical resistant coveralls (i.e,, Saranex) aptional
- disposable cuter boots (i.e., PVC or equal) optional

S0W-3
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7 Level C - Protective clothing and equiment

- tull face, air purifying cannister equipped resgirator
- chemical resistant coveralls (i,e., Saranex)

- disposable outer boots (i.e,, PVC ar equal) oprional
© Level B - protective clothing and equipment

= pressure demand self-contained breathing apparatus (SCBA)
- <¢hemical resistant coveralis (i.e., P, rubber or Saranex)
= disposable outer boots (PVC or equal)

The Subcontractor must sutmit a lerrer stating that aii it's gite
personnel have been trained and fit tegted for the use »f air
purifying respirators (APR),

4.03 CONTRACTOR'S RESPONSIBILITIES

A

B'

The Contractor will maintain air MONLLOTLreg statinng -a 3 daily
Dasis when any personnel are onsite,

Any changes to the level of personai protection will »» as defined
below:

l. Site Personnel will upgrade to Level ¢ respiratory protection
#hen HNu readings observed in the ambient atmosphere are 5 ppm
adove background for a 15 minu‘e time weighted average pericd.

2. When HNu readings observed in *he ambient atmosphere are below
5 ppn above background for a 15 minute time weighted average
then a downgrading to Level © prutection can occur.,

3. Site Personnel will: 3) wpgrade fram ievel C to Level B
respiratnory protection; or b) vacate the site, when HNu
readings observed in the ambient atmosphere are 10 ppm above
rackground for a 15 minute time weighted average,

4. when the HNu readings in the abient atmosphere exceed 50 pom
above background all work will cease, the site will e vacateq ,
and the Regional Health and Satety Supervisor and the Site » )
Manager will be notified, o

5. When respirable dust monitor reading of 0, mg/m3

or greater
are observed:,

a) Llevel B protection wiil be worn; or

L) the site will be vacated.
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4,04

ONSITE HEALTH AND SAFETY CUGRDINATOR

Should, for any reason, it be determined that the working condi-
tions are unsafe, the Onsite Health and Safety Coordinator at his/
her discretion can termminate the work, The H & S Coordinator is
charged with overseeing site health and safety, instrument moni-
toring, personnel decontamination, control nf contaminated material
and emergency response measures.

END OF SECTION
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TRLITCAL SPRCIVICATIONS
FrR CAHUORAT #Y SERVICES

Il GEMERAL
INTROCLCTION

The work <o he perfortesd under this section (nciudes furnishing all
sample Mortles, preservative  and shipping oontainers neceasary for
the sampling of sotl, sedimer |, and water samples and tre analysis
af these samples, The dampies <111 e cbtained at a fInirad States
Envieonerental Frotection Agency ISEPA] Superfund gite 1« Harris
County. Texas, ™o site €2 he (svestigated (s the Nor - Tavalcade
Street Site in Houston, Texas (see Figure 1), The samg 29 may be
neavi.y crataunated with campounds injurioug to human C2aith and
thie or o mment and should be handled -nly Y personnel " rained and
quippet tor waling with high hazard chemicals, The work may in-
clude *he analysis ~f othar matrices such as wasto dererting unn
the results of pre.iminary i1nvestigations,

The tollowing Jcope of Work fuliy des:cribe< 'ne requir--werts of the
project.,

SCOPE F WORK - SFERAL DESCRIC | M

The .aborator, orsen 'or this w -k should De thorowgnly familiar
and equipred for the ana.ysis of high hazard waste sampios. @
materials to be analyzed irclude soil, sediment, water, :~¢ a.1d,
Lase /neutral air catchment *ubes, The proposed sample © <3 and
wiumes are jiven 1n Table .,

The laboratory — requestaed t~ respon 1~ oroposal torm to 2ach of
the tol. wing or 2via, ar 3 ~ino-rm, . orasent price buis on the
enciosed !oarm, .8 reqguested tTat tne cethnical propesal be no
more ~nan  Lfteer (15} pages 10 .ength ik oweilig oover letter, A
company re resentative should bte deciirated that 18 qualified to
regotiate and sign contractual agresments with CM, It is aneici-
pated that » visit to “he lacoratory to inspect the facilities,
interview (ersonral, and confirm adherence to quality assurance
documentatior W . 2 sCherluled pricr to contract signing,
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"i‘
: Table I
Proposed Laboratory sampie®
Specifications
SAMPLE REFERENCE CONTATNER QUANTITY QUANTITY b
PARAMETER MATRIX EPA METHOD TYPE VOLUME Slmml?.‘b FINAL ANALYSIS

Acid - Base/Neytral Air T0-2 filter N/A N-A 15
Acid - Base /Neutral Soil 82508270 Glass Widemouth 16 oz. H/A 70
Pesticides ¢ pcp's Soil 8080 Jars with 16 cz. N-A 70
Cyanide Soil 9010 Teflon or Fojl 16 o.. N-A 79
Priority rollutant Metals Soil 6010 Cap Liners 16 oz. NA 70 N
Iron Soil 236.1b Glass Widemouth 16 oz, N/A 70
Total Petroleum Hydcocarbons Soil 413.2 Jars with 16 oz. Na 10

‘ Volatile Organics Roijl 8240 Teflon or Foil 16 oz. N/A 70

| ., 2rsenic Soil 7061 Cap Liners 16 oz. N-A 10

} & Volatile Greanics Water 524 Septum cap vial 40 ml. NA 12

/. Acid - Base Neutrals Water 625 anber glass 1 gal. NA 42

2ad Priority Pollutant Metals Water 200.7 glass 1 liter N-A 42
Total Cyanide Water 335.1 glass 1 liter N-A 32

i Nitcates Water 353.3 arber glass 1 qgal. N-A 32

" Iron Water 235.1 glass 1 liter NA 42

‘ Pesticides & pPcprs Water 508 h amber glass 1 gal. H-A 42
Total Petroleum Hydrocarbong Water 413.2 glass 1 liter N/A 42
GC/FID Screening S0il N A amber glasg 1 gal. 600
for creosote compounds Wide mouth jar )

and pentachlorophensl

¢ bottles cleaned and prepped as pPer USEPA requirements

b Maxizum estimateg actual quantitjes may vary
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1,03

N¥irass proposali tos

Camp Dresser & McKee Inc,

National Program Management Office (REM I1)
7630 Little River Turnpike, Suite 500
Anpandale, Virginia 22003
Attention: Mr, Daniel L. Hutton
Subcontracts Manager
(703} 642-5500

SCOPE OF WORK - DETAILED SUMMARY

The following Scope of Work is a description of the minimum CIM re-
quirements for successful completion of this project., The analyti-
cal paramcters, matrix types, and estimated volume of samples are
given in Table 1. the following sections are presented as minimum
requirements hut are not limited to the information presented in the
bid proposal presented to CDM by the laboratory.

INSTRUMENTATION

Instrumentation to be 1 for the analyses of these samples shall
be mxjern and well maintained. The types of instrumentation used
for each analysis shall be specified. Maintenance and calibration
procedure:: and intervals shall be explained and may not bte less than
manufacturers' or 1U.5. EPA specifications. Methods for determining
instruments that are out of specification or calibration and their
isolation and repair procedures shall be listed in the proposal.

PERSONNEL

Personnel performing test procedures shall be experienced and quali-
fied to run specific anaiyses. Any training or certification meth-
ods used shall be noted in addition to the individual analysts' re-
sunes. Procedures to ensure that analysts maintain proficiency and
do not pertorm tests they are unqualified for shall be given in the
proposal.

QUALITY ASSURANCE

1. The Quality Assurance (QA\) program of the laboratory shall be
structured to provide precise, accurate data of a known arxd doc-
umented quality. A clearly written QA program shall be present-
ed at the Client's request. Data packages should be reported
containing all pertinent QA operations to allow a qualified
individual to determine the quality of the data and its
applicability to the investigation.

2. The methods for storage of chemicals and analytical reference
materials for standardization shall be presented. A consistent
plan for replacement of standards and their ability to be traced
to a reference material such as an NBE standard shall be given.
The procedures used for obtaining laboratory and field grade
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blanks and their isolation from sample flow or preparation areas
are requested.

Documentation of the percentage of blanks, standards, dupli-
cates, and matrix spikes shall be given in the proposal as well
as the method of introduction into rormal sample €low,

Duplicate sampies will alsc be presented to the laboratory
without prior notification,

Methods of non-conformance or corrective action control such as
charts and supplemental data shall be presented in the proposal
as well as documentation procedures noting: in control, out of
control. and return to control periods,

Specific organics analysis procedures such as a quality control
summary containing surrogate, system blank, reagent blank, dup-
licate matrix spike analysis recovery, instrument tuning and
performance informaticn shall be presented. Also note any %
blank or % spike analysis performed in addition to laboratory QA
program minimum reguirements.

Certifications, audits, or other inter-laboratory/round robin
quality assurance procedures are an example of a camitment to
quality and should bpe noted in the proposal.

METHODS

ll

5.

The laboratory should use published analytical methods with data
available to determine precision, accuracy, and detection limit
for each type of matrix encountered. The methads shall be

available to each analyst in written form and used on the bench
top or place of analysis,

The proceduve used to specify applicable methods for each ana-
lysis shall be noted in the proposal as well as how to determine
if the methed i3 not working due to interference, or other
causes,

sSample preparation methods shall be documented separately from
analytical methods. Procedures for determination of the correct
preparation method shall be explained in the proposal.

If no applicable methcd is available, the steps taken during
method development shall be explained to determine the reliabil-
ity of the new method, Docusentation of the development proce-
dures and verification of precision, accuracy, and detection
limit for applicable materials is requested in the proposal,

Exact methods proposed for each type of analysis requested shall
be presented in the bid price sheets,

SON-5
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E.

HAZARDOUS MATERIAL HANDLING CAPABILITY

ll

The samples that will be sulmitted by the Client may be heavi.y
contaminated with materials hazardous to human health and the
environment., The laboratory snall be equipped and personnel
trainec¢ to handle these materials in accordance with current
OSHA, NIOSH, or other local, state, and federal regulations.
Special procadures or facilities used for this type wark shall
be explained in the proposal.

SAMPLE MANAGEMENT

1.

20

Procedures for preparing the correct type of sample container
accerding to U.S. EPA specifications and the provisicns for the
correct preservacive type shall be explained.

Insulated sample shipping or storage chests shall be provided -
the client to maintain correct storage temperatures and chain <f
custody integrity.

The labcratory is requested to pick up the samples at the North
Cavalcade job site or provide for delivery services.
Procedurés shall be explained n the proposal for the provision
and maintenance of field blanks and field duplicates and the

introduction of control samples inconspicuously into the £low of
work.

If the client needs assistance in correctly labeling, marking,
or otherwise meeting DOT Title 49 reqgulations for shipping, the
laboratory may be called upon to provide it,

DATA MANAGEMENT

l.

A step by step procedure shall %e provided for sample lagging
and identification. The method used to track samples and work-
load in the lab shall be explained using flowcharts or other
means in the proposal.

Error found procedures and data validity checking are key ele-
ments in the data reporting procedures to the client. The abil-
ity of the client to inspect lab rotebooks, logsheets, or cam
puter £iles is necessary if liti, .tion results fram the investi-

gation. Corporate policy on this information and file integrity
shall be provided.

Laboratory procedures for re-analyzing samples that may have
questicnable data <hall be provided.
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TURNAROUND PROJECTIONS AND RUSH SAMPLE ANALYSIS

1.

It may be necessary for the Client to submit samples at night,
on the weekend, or on a priority rush basis., Proposal price
sheets should list any surcharges Eor these services,

It is required that all samples be analyzed within U.S. EPA
specified holding times. The schedule listed below is requested
in addition:
a. Ovganics - Sample Extraction within 5 days

VOA Analysis within 7 days

Data Delivery within 30 days

b. Inorganics - Data Delivery within 30 days.

SAFETY AND SAMPLE DISPOSAL

In addition to the requirements set forth in Section 1.93-H the
laboratory shall have a documented safety plan that provides for
the employees in accordance with OSHA and NIOSH guidelines.

The samples submitted may be hazarvdous under RCRA. The labora-
tory shall dispose of these samples in campliance with local,
state, and federal laws and prowvide proof of proper disposal to
the client. Samples shall be retaired for a period of 90 days
pricr to disposal.

PROBLEM RESOLUTTION

1-

Problems concerning sample receipt and analysis should be resol-
ved quickly. The key to this type of problem resolution is
timeliness, since delays hmpact sample holding times, contrac-
tual tune requirements for sample extract.on and analysis, and
if extreme, could invalidate analyses. The laboratory shall
designate in the proposal a knowledgeable staff member as the
contact person to settle disputes or answer questions quickly.

Problems concerning analytical data shall be resolved through
discussions between the Client Project Manager and the Labora-
tory Supervisor, It may be necessary to examine any and all
documentation concerning the problem sample or guestion labora-
tory persomnel. The laboratory shall propose a problem resolu-
tion method in the proposal,

LABORATORY INSPECTION

1!

The laboratory shall make its facilities and personnel available
for a notified ingpection prior to contract negotiation to allow
the Client to inspect these facilities and personnel and to
confirmm adherence to quality assurance documentation,
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2. Periodic inspections may be necessary during the course of the
of the project to confirm adherence to quality assurance
documentation,

3. If litigation occurs as a result of the Client's investigation
of the North Cavalcade site, the laboratory shall provide all

lab notebooks, logsheets, camputer files or other data as
necessary to the Client.

1.04 QUALIFICATIONS

Al

B.

The laboratory providing analytical services to the Client shall be

experienced and equipped in the analysis of soil, air and water sam-
ples by U.5. EPA methods or equivalent,

The laboratory shall be capable of handling and analyzing samples

containing compournds hazardous to human health and the enviromment
in a safe and legal manner.

The laboratory shall provide a list of past clients for whom this

type of work has been provided, and CDM may contact any or all of
these to satisfy it's needs.

1,05 ADDITIONAL WORK

A,

At the cption of CM, additional work may be authorized during the
course of the project. Additional work shall be completed at the
prices bid.

1.06 SURFEIT OF SAMPLES

AI

Due to circumstances beyond its control, COM may not be able to pro-
vide the contracted number of sampies. In this case, che work will

be completed and CTM will be charged for the actual work done on a
unit price basis.

1,07 NEGOTIATION OF CONTRACT

A.

The laboratory shall designate a person qualified to negotiate and
sign concractual agreaments with COM.

1.08 MEASUREMENT AND PAYMENT

A. Payment of work performed shall be on a basis of unit and lump sum

001076

prices bid and actual work performed.

END OF SECTION
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PART

1.0t

1.02

1.03

1.04

1.05

STATEMENT OF WORK/SPECIFICATIONS
SITE SURVEYING SERVICES

1+ GENERAL
SCOPE OF WORK

The work to be performed under this section includes the furnishing
of all labor, equipment, materials and otner facilities and inciden~
tals necessary to perform site surveying operations described here-
in, at the North Cavalcade Site in Houston, Texas.

This work shall be conducted by ground survey or, if deemed neces-
sary and sufficient, by the Contractor, aerial survey. The Sub-
contractor shall be responsible for setting survey targets.,

MONITORING WELL SURVEY

The horizontal {to the nearest (.01 foot) and vertical (to the neatr-
est .1 foot) positions of 9 monitoring wells are to be determined.
locations are shown in Pigure 1.

A permanent reference marker will be affixed to the well casing.

Subsequent. location descriptions will be in reference to this
marker,

BORING SURVEY

The horizontal {(to the nearest 0.01 foot) positions of approximately
250 power auger/boring sites are to be determined. Locations will
be determined during the Contractors initial investigations, A
reference marker for each location will be inserted at each can-

pleted site. Subsequent locaticn descriptions will be in reference
to this marker.

BULLDING SURVEY

The horizontal (to the nearest 0,01 foot) and vertical (to the
rearest 0.1 foot) positions of all existing features such as build-
ing and paved areas shall be surveyed.

DELIVERABLES

The Subcontractor wiil prepare a brief report outlining the field
methoeds and procedures used, the appropriate traverse data, and the
locations and elevations of each of the survey points. The loca-
tions of the survey points will be plotted on a base map, which will

- have been issued by the Contractor.

They Subcontractor shall submit a topographic map of the area with a
one-foct contour interval and a scale of one-inch equals 100-feet,
This map shall include all features surveyed such as wells and
bui ldings.

st
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1.106

llo?

i.08

1.09

FENERAL REQUTREMENTS
Horizontal! Control

All monitoring wells will be located At tied %2 the nearest srate
road right-ot-way. State plane coordinates wi.. be used if avayl-
able. Control will meet or exceed the anime echnical stardards
for Land Surveypors in the State of Texas, as specified in the Texas
Statutes,

Verticali Contral

Vertical control will te based »n a nisad Srates Geological Survey
datum. The vertical datum shall e mean sea leval, NGVD 1929
general adjustment, as establisned Iy the N5 arc NOAA, The
statutes stated above will be met or exceeded.

Proposed location of horizontal and vertical Teetrol points shall ba
submitted to the Site Manager, Robert 3. Kier, :r review and com
ments,

PERMITS

The Subcontractaor shall be responsibie for obtaining any federal,
state, or local pemits required for work Or access,

The Subcontractor shall not perform any work until these permits are
obtained.

The sSubcentractor shall furnish separate copies f all permits to
the Contractor as the permits are received. Copies nf ali permits
shall be furnished tc the Contractor prior o mooilization,

UNDERGROUND AND CVERHEAD UTILITICS

Bamage to underground and overhead utilities resuiting fram the
actions of the Subcontractor are the sole responsinility of the
Subcontractor.

QUALIFICATIONS

The Subcontractor responsible for surveying the site shall be
licensed by the State of Texas as a Reyistered Puniic Surveyor

employing only campetent workers for the execution of this work,
All such work shall be performed under the direct 3upervision of an
experienced and as specified 1icensed surveyor,

SUBMITTALS
The Subcontractor shall furnish satisfactory evidence upon request

that all materials to be furnished in perfoming the work are in
good working order,
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AREA INGRESS AND EGRESS

Rizhes of 1ngress and egress will be provided v the U. S. Environ-
mental Protection Agency. The Subcontractor shall be responsible
for construction of any physical access that 1s required in order to

move eguigment onto the work area ard restoration of any and all
areas used for this purpose,

ARFA RESTORATION

The Subcontractor shall be responsible for preserving, protecting,
and preventing <amage to all public and private property. Any
damage tn private or public priority resulting directly or in-
directly fram any of the Sublontractor's operations, shall be
restored, at his expens?, to a condition similar or equal to that

axisting before the damage was done in a manner acceptable to the
Contractor.

2: PRODUICTS {(NOT APPLICABLE}
3:  EXECUTION
PROTECTION AND SITE CLEANUP

At all times during the progress of the work, the Subcontractor
shall use all reasonable precautions to prevent either tampering

with the existing area conditicns or the entrance of foreign
material.

Immediately upon campletion of the work, the Subcontractor shall
remove all of his equipment, marerials, and supplies from the site
of the work. The area shall be thoroughly cleaned by the Subcon-
tractor to the approval of the Contractor, Failure to camply with
these requirements shall give authority to other subcontractors or
workers, directed by the Contractor, to enter the area and camplete
the cleanup, etc. The cost of this work shall be deducted from
money due or becane due to the Sulxontraccor for site surveying.

PART 4: HEALTH AND SAFETY PROTOCOL

4.C1

A,

GENERAL R

The work to be carried out under these specifications is within a
hazardous waste site¢ that is listed on EPA's National Priority List
(NPL). Hazardous materials ave knowm tO De present in the soils
andd grounclwater of the avea,

It is anticipated that Level D protection equipment shall ba

utilized by the Subxcontractor's personnel with contingency to up-
grade as outlined in Section 4.03,
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20000 50 JOWITACTOR'S RESPONSIBILLTIES

ne A.ocoTlrachor is sole'y P asible for it's personnel's health
wad o sat A a minimum. the ‘ubeontract. r will be responsible
tar adher ta the Conkr :tor'J nealti: ani safety guidelines,

Tre Subcontractor must provide his personncl with all the required
health and safety equipmert,

Note that the items to be f.rnished by tie Subcontractor for his
work crew under different levels of protection are as described
below:

o All Levels - hard hats
rubber gloves [butyl, nitrile or neoprene)
rubber boots (butyl, nitrile or neoprene) with
steel toe and shank
coveralls

Level D

- chemical resistant coveralls (i.e., Saranex} optional
- disposable outer boots (i.e., PVC or equal) optional

Level C - Protective clothing and equipment

- full face, air purifying cannister equipped respirator

- chemical resistant coveralls (i.e., Saranex)
- disposable outer boots (i.e., PVC or equal) optional

Level B - protective clothing and equipment

- pressure demand self-contained breathing apparatus SCBA)
- chemical resistant covaralls (i.z2., PV, tubber ar »aranex)
~ disposable outer boots (PVC or egual)

The Subcontractor must submit a letter stating that all it's site
personnel have been trained and fit tested for the use of air
rifying respirators (APR).

4.03 CONTRACTOR'S RESPONSIBILITIES

A. The Contractor will maintain air monitoring stations on a daily
basis when uny personnel are onsite,

Any changes to the level of perscnal pro.:ctic: will be as defined
below:

1. Site Personnel will upgrade to Level C respiratory protection
whan HiNu rexiings observed in the ambient atmosphere are 5 ppm
above background for a 15 minute time weighted average pericd.
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2. When HNu readings observed in the ambient atmosphere are below
5 ppm above background for a 15 minute time weighted average
then a downgrading to Level D protection can occur.

3. Site Personnel wi.l: a) upgrade fram level € to level B8 ~—
respir:atory protection: or b) vacate the site when HNu readings
observed in the ambient atmosphere are 10 ppm above background
for-a—15 minute time weighted averagé: -

4. When the HNu readings in the ambient atmogphere exceed 50 ppm
above background all work will cease, the site will be vacated
and-the Regional Health and Safety Supervisor and the Sikte
Manager will be notified.

5. when respirable dust monitor reading of 0.1 mg/m3 or greater
are observea, Level B_protection will be worn.

4,04 ONSITE HEALTH AND SAFETY COORDINATOR

Should, for any reason, it be determined that the working condi-
tions are unsafe, the Onsite Health and Safety Coordinator at his/
her discretion can terminate the work. The H & S Coordinator is
charged with overseeing site health and safety, instrument moni-
toring, personnel decontamination, control of contaminated material
and emergency response measures,
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PART 1:

WORK SPECIFICATIONS
NORTH CAVALCADE
WELL INSTALLATION

GENERAL

1.01 SCOPE OF WORK

Al

C.

The work to be performed under this section includes the furnishing
of all labor, equipment, materials, and other facilities and in-

cidentals necessary to perform split spoon sampling and to install
monitoring wells at the North Cavalicade Site in Houston, Texas.

In general, the overall well constyuction procedurss shall be as

follows:

1. site pregaration;

2. drilling, sampling, and logging boreholes;

3. well construction including setting the well casing and screen,
packing, sealing, and grouting;

4, affixing a permanent well number and well depth with water
proof marking substance to the exposed portion of the well
casing;

5. developing and completing the well;

6. site cleanup.

Approximately 50 additional shallaw boreholes shall be sampled
continuously using a combination of split spoon or Shelby tube
sampling and dry hollow-stem augering technigue.

1.02 SOOPE OF WORK - SUMMARY DESCRIPTION

A.

The well installation program is to be carried out as follows:

1.

All wells drilled will be identified by one of two categories,
shallow or deep, The actual depth of each well will be
detemmined by the Engl.cer.

A total of nine (9) shallow wells and one (1) deep well is to
be completed. The following well depths are only rough
estimates and meant for coamparison only.

Well Type Depth (feet)
Shallow 20
Deep 250
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The installatioci. of the deep well is optional and contingent
upon the results of the shallow well sampling. The deep well
installation costs should he bid as a separate item.

The wells shall be drilled plumb and free of obstruction to the
designated depth. The boreholes shall be of sufficient nominal
diameter to provide a minimum annular space of 1 1/2 inches
arvound the casing,

Shallow wells shall be drilled using a coambination of split
spoon or Shelby tube sampling and dry hollow-stem augering
technique. Continucus soil samples shall be taken to a depth
of five feet below the base of the shallow aquifer.

The deep well shall be drilled using a telescoping procedure so
that the possibility of contamination by the uppermost aquifer
is minimized. Soil samples shall be collected at five-foot
intervals to 50 feet, at ten-foot intervals thereafter, and at

each change in materials. Samples shall be collected immed-
iately above and below the target horizon.

All driiling mud and cuttings shall be collected, container-
ized, and stored in compliance with RCRA (no permit required)
for disposal onsite or an approved facility. Drums For waste
disposal are to be provided by the drilling Subcontractor,

Accurately log each well and visually describe thé}materials
encountered using the Unified Soil Classification method.
Retain samples as directed by the Engineer,

All wells shall be PVC with manufactured PVC screens of 00.010
inch openings. All joints shall be screw threaded or riveted;
no cement welded joints are permitted, All well screens ard

casings shall be thoroughly steam cleaned prior to installa-
tion.

a. GShallow wells may be either 2-inch or 1 1/2-inch, flush~
joint, Schedule 40 PVC,

b. The deep well shall have a minimum nominal diameter of Four
inches and be constructed of Schedule 80 PVC.

The shallow well screens shall be of sufficient length to
screen the entire thickness of the shallow aquifer plus two
feet above the indicated water table. A blank section of
casing may be installed below the screen to act as a sediment
trap.

The deep well screen shall be of sufficient length to screen
the entire interval of the deeper aquifer.

10. The entire length of tke well screen to two feet above the top

of the well screen (if possible) shall be packed with an
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B.

C.

1.03

A,

appropriate sized material (gravel) to facilitate hydraulic
cemmumication petwsen the well and the formation and to prevent
2logging of the well screen with fine particles.

11. The annular space immwediately above the pack material shall be
filled with a high sodium bentonite of thicknesses twe and five
feet, respectively, for the shallow and deep wells,

12. EBach well shall be grouted to the surface with a non-shrink
bentonite~-cement grout.

13. Each well shall be protected wikh a lockable steel casing,
concrete pad, and cement-filled steel barriers.

14. The proper identification code of each well shall be perman-
ently affixed to the protective casing.

1%. Upon campletion, and after the grout has been allowed to cure
for a minimum of 24 hours, the wells shall be developed using
air lift or other appropriate techniques to a sediment-free
condition defined ag less than 0,01 ml of sand collected in a
1000 mi Imhoff cone when sampled 1 to 2 minutes after start of
punping. Total maximum development time shall be two hours for
the shallow wells and ten hours for the deep well {excluding
any non-pumping periads of more than 15 minutes).

16. Once free of apparent sediment the shallow wells shall continue
to be pumped for a minimum of 30 minutes or five casing
volumes, whichever takes longer. The deep well shall continue
to be punped for a minimum of eight hours at ten gallons per
minute, or the equivalent volume of water. All water produced
by cawpletion or purging must be collected, containerized, and
stored in campliance with RCRA (no pemmit required) for proper
disposal. Drums for disposal of produced water are to he
provided by the drilling Subcontractor.

Approximately 50 additional shallow boreholes shall be drilled
using the sanpling wmethods stated in Section 1,02, Part A, loca-
tions gshall be determinad by the Field Engineer. Fach borehole
will be grouted to the surface with a non-shrink bentonite-cement
grout,
Clean up site, remove all residual drilling equipment and trash and
make any necessary repairs to property.

INSURANT S
Subcontractor agress and shall submit evidence to the Engineers

before beginning work on the Project that he has procured and will
maintain such insurance as is described in the Engineers Standard
Subcontractor Agresmsnt.
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1.04

A.

1.05%

A‘

E.

.. for the well campletion report, and developing and testing the

SITE DESCRIPTION

Each site will be visited and staked pricr to mobilization of the
drilling Subcontractor and access assured,

The drilling Subcontractor shall be responsible for cl

searing brush
and other minor obstructions if necessary., However, thre onsite

tepresentative shall be notified prior to any site clearing work.

QUALIFICATIONS

The Subcontractor responsible for constructing the wells shall be a
reputable well contractor employing only campetent wotkmen for the
execution of this work. All such work shall be performed under the

direct supervision of an experienced well driller satisfactory to
the Owner's representative,

The well driller shall be capable of identifying geologic forma-
_giqnsfﬁmaintaining_canplete and current weli logs and daily notes

wells,

The Engineer may make any other investigations deemed necessary to
determine the ability of the Subcontractor to perfom the work, and
the Subcontractor shall furnish to the Engineer all such
information and data for this purpose as the Engineer may request,

The Subcontractor shall furnish satisfactory evidence upon request
that all materials to be furnished in performing the work are new
and all equipment to be uygeg is in good working order.

The Subcontractor shail camplete the work described in thig Section

in accordance with applicable portions of al] federal, state, and
local laws and requlations.

1.06 SUBMITTALS

A.

B.

Copies of all materials required to establish campliance with the
specifications shall be sutmitted to the Engineer,

During drilling, the Subcontractor shall maintain at the well site
a camplete log setting forth the following:

1. The refaerence point for all depth measurements.
2. The depth at which each charge of formation occurs.

3. The identification of the material of which each stratum ig
campogsed (Unified Soil Classification, at minimum) ,

4. The depth interval fram which formation samples were taken,

5. Other pertinent data requested by the Engineer,
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uring drilling, a daily detailed driller's report shall be main-
tained and sutmitted if requested by Engineer. The report shall
give a complete description of all formations encountered, number
of feet drilled, number of hours on the job, shutdown due to
breakdown, Eeet of casing set, and other pertinent data requested
by the Engineer.

During drilling of each well, formation samples shall be collected
and preserved irmediately after retrieval in a manner approved by
the Engineey, Samples shall be clearly and indelibly labeled with
the following information:

1. Location of the well.

2. Name or number of the well.

3. Depth interval represented by the sample.

4. Sampling methed,

5. Date taken.

Upon campletion of each well, the Subcontractor shall also submit
to the Engineer a report to include the following:

1. The total depth of the campleted well.

2. The depth of location of any lost driiling fluid, drilling
materials or tools.

3. Record of the top and bottem depth of each stratum encountered
and driller's description of material.

4. The grout intervals. The gravel pack intervals.

5. The camplete description (including length, diameter, slot
sizes, etc.) of well casimys and screens.

6. Other pertinent data requested by the Engineer.
Sample containers shall be as approved by the Engineer.
Field copies of the logs shall be evaluated by the Onsite

Coordinator or Geologist prior to setting the casing and well
screen.

1.07 HANDLING OF MATERTIALS

A.

All equipment parts and materials shall be properly protected so
that no damage or deterioration will occur during a prolonged delay
fram time of shipment until installation is completed and the units
and equipment are ready for operation,
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B,

All equipment, parts, and materials shall be properly protected
against damage at the site. Any equipment, parts and materials
damaged, or deemed unacceptable by the Engineer, shall be removed
fram the site and replaced with new like eqiipment, parts, or
materials by the Subcontractor is at his expense.

1.08 WELL ACCEPTANCE CRITERIA

A, TRWells will e accepted by the Engineer when the well is developed

to the point that it is producing water free of drilling fluid and

is sand- and sediment-free, or a good hydraulic connection between
the well and aquifer can be demonstrated.

1.09 SITE PROTECTION

A. Upon campletion of the work, the Subcontractor shall restore the
site as nearly as possible to the original condition, including the
replacement., at the Subcontractor's sole expense, of any facility

or landscaping which has been damaged beyond restoration to its
original condition, or destroyed.

1.10 ADDITIONAL WORK

A. At the option of the Engineer, additional work may be authorized,

additional work shall be conpleted at the unit prices bid,
1.1l MEASUREMENT AND PAYMENT '

A, Payment of work performed shall be on a basis of unit and lump sum

prices bid and actual work performed.

PART 2: PRODUCTS

2.01 CASING

A, shaliow well casings shall be 1 1/2 inch or 2 inch Schedule 40 PVC,
threaded or riveted flush-joint. Deep well casing shall be a
minimum four inch diameter Schedule 80 PVC, threaded or riveted
joints, The surface casing for the deep well should be a large
diameter {six inches or larger) steel casing., Factory markings
should clearly identify the materials as that which is specified.

2.02 SCREEN

A. Well screen shall be slotted PVC with openings of 0.010 inches and

diameter equivalent to the casing.
B. Screens shall be fitted with a plug on one end.
2.03 GRAVEL PACK

A. An approved, commercially available gravel shall be employed as a

gravel pack material.
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B. The gravel shall be well rounded, washed and properly sized for
campatibility with the well screen slot size. I

2.04 GROUT

A. A non-shrink bentonite cement. grout shall bhe used in ali wells,

2.05 PBENTONITE SEALS

A. Bentonite used to form a seal between the ¢

ravel pack and grout
shall be a high sodium bentonite,

2.6 PROTECTIVE CAPS

A. Each well shall be fitted with a threaded or sli

P-Cn cap to prevent
the entry of foreign materials into the well,

2.07 STEEL BARRIFRS

A. Four-inch diameter steel barrier posts shall be sunk 36-inches into 3
the ground and extend 48-inches above the ground surface, Three ¥
posts shall be used for each well, filled with concrete, and
equally spaced around the wel?,

2.08 CONCRETE PAD

A. A2fr, x2 ft, x 4 in.
surface casing to preven
well annulus,

concrete pad shall ne poured around the
t surface water frem entering the well or

2.09 SAFETY EQUIPMENT

A. The Subcontractor shall provide for

tractors, all equipment necessary to
drill sites,

his employees, and any subcon-
provide adequate safety at the

PART 3: FXECUTION
3.01 SITE PROTECTION

A. At all times during the Progress of the work the Subcontractor
shall use all reasonable Precautions to prevent tampering with the

wells, or contaminated water, gasoline, etc., and other foreign
materials fram entering the wells.

3.02 BOREHOLE CONSTRUCTION

A. The diameter of the boreholes shall he of sufficient diameter to
provide a minimum annular Space of 1 1/2 inches around the casing,

(A RS

. L
1. Shallow wells shall be bored to a'depth ot five feet helow the -

base of the shallow aquifer,
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The deep well shall initially be bored completely through the
shalliow aquifer, sealed with a steel casing, and then bored
E though the deep aquifer.

3.03 BOREHMOLE SAMPLING

A,

Borehole sampling shall be conducted at those intervals stated in
Section 1.02 as well as all pronounced changes in stratum and at

the termination of the borszhole. These samples shall be labeled,
packed and given to the Onsite Coordinator,

3.04 CASING AND SCREEN INSTALIATION

g

Bl

Every effort shall be made by the Subcontractor to assure casing
plumbriess and centralization within the borehole.

Centralizers may be used to assure ca:z1ing centralization within the
borehole for the deep well.

C. The shallow well casing shall be installed through the hoilow stem
of the auger as auger is removad from the borehole.

D. The shallow well casing shall be installed through thz hollow stem
E of the auger., In drilling the deep well the well bore should be |
initially advanced through the shallow aquifer using nud cotary %
techniques until “clean" matsrials are encountered in the under-
lying formation. The underlying formation may be assured to be
\ - clean if no indications of the contamination are detected through
|
t
|

visual examination of the soils, with the olfactory sense, or with
field inztruments. A sawple fram the terminus of this initial
boring shall be collected. The well bore should then be sealed off
with a large diameter (six inches or more} steel casing cemented
into place with non-shrink, bentonite cement grout. Once the grout
has gset {24 hour minimum) and the well bore inside the surface
] casing has been thoroughly cleaned, the well bore should be ad-
. vanced further employing a pure, high sodium bentonite mud of suf-
5 ficient consistency and weights to insure that its density is
i greater than the density of any known contaminants of the site
! (approximately 120 percent the density of water),

E. The casing and screen column shall be secured approximately 1 foot

above the bottam of the borehole to allow the gravel pack to form
beneath the screen.

F. Casing and screen shall he cleaned as necessary and as dirvected by

the Engineer.
3.05 GPRAVEL PACK

A. All wells shall have a gravel pack placed arcund the well screen up

to two feet above the screen, it posgible.

B. The gravel pack shall be placed in the well by means of a tremie
pipe or other means to insure that no bridging of the hole occurs.

SCW-8
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C. The gravel pack shall not extend into any stratum in contact with
the stratum that is being cased off.

N i
3,06 BENIONITE SEAL X Lyt

e i
. e
e

A, The top of all gravel packs shall be sealed with bentonite prior to
grouting. The bentonite pellets shall be placed in a manner

similar to the gravel pack, such that any bridging of the hole does
not occur.

B. The pentonite seal be a minimum of two (2) feek thick in the
shallow wells and five (5) feet thick in the deep well.

C. The bentonite seal shall not extend into any stratum in contact
with the stratum that is being screened.

3.07 GROUT

M. All cement grout shall be placed using a2 tremie pipe or other
wmethod as approved by the Engineer.

B. The annular space shall be grouted to the surface and completed
with a pad.

C. No additional work shall be carried out on any well for a minimum
of 24 hours after grouting, to provide a proper cure, .

3.08 WEBELL DEVELOPMENT

A. Each well shall be developed sufficiently tc ensure a good hydrau-
lic connection with the aquifer for the well to be acceptable.

B. Each well shall be developed by pumping, surging, or air lifting
until groundwater produced is clear of all turbidity and sedimen-
tary particles from the drilling mud and surrcunding formation and
continue to be pumped for a period of time stated in Section 1.02.

3.09 WELL COMPLETION

A. The casing shall be cut off at a point 24 inches to 36 inches above
the ground surface and fitted with a threaded or slip-on type cap.

B. Eech well shall be adequately protected with a lockable steel
casing, concrety pad, and cement~filled harriers. In the case of

the deep well, the surface casing may be used as the protective
casing.

C. Bach well shall be permanently marked with its depth, measuring
point and identification mwmber,

3.10 WELL ABANDONMENT

A. In the event that the Suhcontractor shali fail to sink the well to
the depth specified or to such other depths as directed by the
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Engineer, or should apandon the well because of loss of tools or
for any other cause, he shall, as requested and directed by the &
Engineer, plug the well wiih non-shrink cement/bentonite grout from B

the bottom of the ho.e upwards to ground level in one operation at
no additicnal cost.

PARY 4: HEALTH AND SAFETY PRCTCQOL .

4.01 GENERAL

.»/'
A. The work to ke carried out under these specifications is within a
hazardous-waste site that is listed on EPA's National Priority List

(NPL), ~ Hazardous materials are known to be present in the soils
and groundwater of the area.

B. It is anticipated that Level D protection equipment shall he

utilized by the Subcontractor's personnel with contingency to up-
grade as outlined in Section 4.03,

4,02 SUBCONTRACTOR'S RESPONSIBILITIES

A. The Subcontractor is solely responsibie for it's personnel's health
and safety. At a minimum, the Subcontractor will be responsible
for adhering to the Contractor's health and safety guidelines.

R T N S A I A A N T
bl e RN D e e L R e
L E Vg o A :

B. The Subcontractor must provide his personnel with all the required
health and safety equipment,

Note that the items to be furnished by the Subcontractor for his

work crew under different levels of [rotection are as Jescribed
helow:

o All Levels — hard hats ST T T

.~ rubber.glrves {(butyl, nitrile or neoprene)
rubber boots (butyl, nitrile or neoprene} with

steel toe and shank

coveralls

.9 Level D

chemical resistant coveralls (i.e., Saranex) optional
disposable cuter boots (i.e., PVC or equal) optional

o leve. C - Protective clothing and equipment

full face, air purifying cannister ecuipped respirator
~ chemical resistant coveralls {i.e., Saranex)

- disposable outer boots (i.e., PVC or equal) optional

o level B - protective clothing ard equipment

- pressure demand self-contained breathing apparatus (SCBA;
chemical resistant coveralls (i.e., PV, rubber or Saranex)
- disposable outer boots (PVC or egual)

-
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c.

The Subcontractor must submit a letter stating that all it's site

personnel have been trained and fit tested for the use of air
purifying respirators {(APR).

4.03 CONTRACTOR'S RESPONSIBILITIES

A, The Contractor will maintain air monitoring stations on a daily
o basis when any personnel are ongite, . L

B. Any changes to the level of personal protection will be as defined
below:

ll

Site Perscnnel will upgrade to Level C respiratory protection
when HNu readings observed in the ambient atmosphere are % ppm
above background for a 15 minute time weighted average period.

2‘

When Hiu readings observed in the ambient atmosphere are below
5 ppn above background for a 15 minute time weighted average
then a downgrading to Level D protection can occur.

3.

Site Personnel will upgrade from Level C to level B respiratory

protection when FNu readings observed in the ambient atmosphere

are 18 ppm above background for a 15 minute time weighted
average.,

..—When the HNu readings in the ambient ai:mosghefe exceed 50 ppm
above ‘background all work will cease, the site will-be-vacated -

angd- the Reqmnabﬂea&m—and—ﬁafety*ﬁp&vxsor and the Site
Manager will be notified.

5. When respirible duit m
are observed, Level

tor reading of 0.1 mg/m3 or greater
rotection will be worn.,

4,04 ONSITE HEALTH AND SAFET

COORDINATOR

Should, for any reason, it be determined that the working condi-
tions are unsafe, the Onsite Health and Safety Coordinator at his/
her discretion can terminate the work. The H & S Coordinator is

charged with overseeing site health and safety, instrument moni-

toring, personnel decontamination, contral of contaminated materiat
and emergency response measures,

END CF SECTION
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g ﬁ % UNITED STATES ENVIRONMENTAL PROTECTION AGEMNCY
im; REGION Vi
Vet e 1201 ELM STREET
June 7, .985 DALLAS, TEXAS ?S27C

Dr. Robert 5. Kler

Canp, Dresser and McKee 7
3445 Executive Center Drive E
Suite 220 !
Austin TX 78731

Re: North Cavalcade Strest site

Dear Dr. Kier:

Per our conversation of May 22, 1985 I am writing to define EPA’s
position concerning surface water/sediment saampling and placement
of a deep monltoring well at the North Cavalcade site.

(1) Surface Water/Sediment Sampling - The Harris County flood
coptrol ditch that divides the site is the discharge path for
the sites surface water runoff. A normal and high flow sample
from the point where the ditch enters the site and from where
the ditch leaves the site will be adeguate to determine if
the surface water/sediment Is conveying contasinants from the
site. 1f, based on EPA'S review of the lab results, signifi-
cant quantities of contaminants are leaving the site,. the

sampl ing program will be expanded to determnine the source of
the contasination.

{2) Deep Honltoring Well ~ The placesent of a wonitoring well to
sample the “200 foot" aquifer ls to be optlonal. Only if,
based on EPA’s review of the s0i1l samples and/or other facts,
contamination of the "200 foot” aquifer appears to be possible,
then the deep monitoring well will be installed. Camp, Dresser
and McKee will include the cost of this monitoring well in
costing the Remedial Investigation/Feasibility Study.

1f you have any queations please feel free to call me at (214~
767-9763.

|
i
R Sincerely yours,
i N
\ ( «r devm__a

John Cochran
Regional Site Project Officer
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